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PgUanU mihi mi potsffmum 

Optsfciulum hoc itffcriberem , 
ystfjus ffii aujpiiciis iuto pojfet hcem 
afpicei^ei tMi fust multum drnibigen- 
turn. Dum evink Id antmo pefvolm^ 
hanif mieo fmU {Amphj* Senator) 



♦ 2 Ttite 



Tute obtuUfli , citl me nbn tarn q^; 

cmm priejlar^ intelkgebam ^j- q»am iU 

lud exifiimabam , eoi fcilicet: re fatis 

magfmm (ampumtiM dan , i^ ^ua 

£7 gfatus animus tuusy & doSirina 

fingularis excurrere lat'ms , at(}ue c(h 

gnofci pojfet, Opufculumporroifiud 

dudum ifjcboatum , fed alio ftudio-- 

rum, £f labor um gene re ^uSiorem 

interpneUante ad mnbiUcum ptffquam 

perduBum , eft viri Celeberrimi Cos- 

leftim T^ollii mea^Congvegatioms Mo- 

nacbi , cujus erudiUonis fama permo- 

tui , dum Fifis celebri Urbe , opth 

mifqise artibus affluente Matbejitt 

profiteretiir , Tin , qui vel adolefcen^ 

plurimumfummis viris tttbaeres ^ iti 

&or4tmqu€ fzm^iarHaiem vehiii^e fatai 

gebas , m ilUus dffciplittam tradidit 

Jii: ipfi yeroumllum ingenium tuum 

ab ineunte addejcentia Geofnetmis d<h 



Sri- 



ftemi^em igitur magU^ quam odTe 
{Vir HMiffime) Opufcftlum iflud 
ndtiket >• taa hrtere fl^ M Praeceptoris 
tm Mtfcbamcx ifia iucuhrationes > 
'qttasiUe olim Tih htttrprettttus eft :^ 
Tv putfohumnaneifaattttiriHrum it 
repuifiica-^itteraria noit uno nom'me 
tonfpicutim^ qtH au'^oritatc j fapien- 
th yOtqm jure m^ceffitiidims ilhs 
commumat^ atqae tuetttut . Namitt 
iUud agerem mmen etiam tmtm me im- 
polity quof^ patrfamidirm , Vrbem 
MifiJ^mam , artitimque omnium , ac 
fctehtiartm Altricem ^ £5* <evum hoe 
noftrum mirum m modum illufiras ^ 
mn tain quid^m db gentis fummumi 
quo. tfatuses i quam ab pr^clariffi" 
mas atiimi ttti dotes , ob praftantijffi- 
muni Tibi piaadentibus omnibus de* 
iistum SfMorh Munus ^ alia f que ob 

* 3 cauj- 



4d fas pro digmtatp pertexendas vix 
pr'mi oratoris vires fuffi^erent f Art 
gumentmn etiarn if fins ppt^culi iri 
cauffafuHyUt tut homittii fplendore 
iffud aufeHni iUufirare \ Samoris ibi 
Vbiijofcph'm fpecitmn ^xbdfctm^ ve- 
ra mcftuskges ad 4ccufate\ ac pU^ 

liter pbilofopbaj^dunf tradt(fttur^(J de- 
monfirantar \ mmpoterit igHur Tibi 
oUeBarnentonon effe y qui etfi aliis 
ftudiorum gemribus quotkl^e optram 
des y ii^ prafertitn qua ad publicum 

jus, ad morupi pbilojophiam i Ey ^^ 
patrks tua negotia, aextre getenda , 
lis mbilgmfnus pbifofQpbic4 , ac Ma^ 
tbematica fiudi^ femper ft^j^mifti , 
bac femper ^rnafii j pfo ifiis ac alHs; 
difciplims talis i act^ntus tibiincgf- 
fit ardor, utdpmus tua litteratis bon 
minibus , maximeque Tbdofopbis ml- 



vo qu^m d^ ultfio^P con filio vert- 
tit 491^9 f*^ de ns a^d U ^gant y qua 
£f cogmtme jt^mi^iffima ^ ^ ipfa 

re utiliffim^^St fmile inuUigimus. 
Accede' t4ndem fit in Bommienfibac 
fciemi^rum ^c^demut , praclariffi- 
ma ilia . qi/idem , pr^e ceterifque Ita^ 
lids floremijpma ^ mefcilicetcum ipfo 
RolUo focium habeas* Quod quanti 
fit m tnutisq ommbus in rebus tueri 
velimus, etiam taeetite me ^ Tuteipfe 
ommno eogwfcis . Jure itaque^ ( Am- 
, plifs* Senator ) ^atbefis in hoc K d- 
(a opufc^ik Te adit , a teque in fidem 
re dpi 0fWj quaTead animi pra- 
Jiantiam, ^ ad gloria fafiigium eve- 
xits ipfa emm, matbefis Tibi pluri- 
mum in ejus, exerdtatiqne verfato , con- 
tulit illammentis adem^ qua rite de 
rebus omnibus judicas , multoque me- 
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lius r4ti6cMa:^t/ia (ompo»4s\ ipfd 
fumnta y quapoUes gerendarum rerum 
itttelligenU^yfskf^Ufque omnibus qui- 
bus pTkfuiges^lauddti^\mum ilium 
geometricum ordinemdedit , quo ido^ 
mum, TV ftddidifti turn infcientiis adi- 
pifcemiis^ cummiispf^afiandis , qu4 
ad vHa cuhum referufiiur, 'Vatere 
igitur ( yimplif Senator ) Opufculum 
hoc Tibi devoveri ^ & Kdlii nofiri 
Mecbanicas lucubrationes Tuo vali- 
diffimo patro^itiio niumtas puhlicam 
lucem. adfplure ^ . quas fi pro tua bu^ 
manitate exceperisy ego quidam y 
^plUus . nofler immortah bemficium 
a Te nos cottfecutos fuiffe gloriabi* 
muT * Vale » , 



Dabam Botioniai Gaieridis l^ebrtiarii MDC<!]:L< 



FRAN- 



/' 



tK ^ 



I* 





ZANOTXyS 

T^egi^^ Msffffpellienfis Academia Soeius , Bmoha 
mtnfis fcientiamm Infiitufi, ,4tgHe Acaaemu^ 

AlOTSIO DBI 6]{VDltC 

;|l^lari\Qi Coeleftiiu RoUii ioge^ 
niuni; ) (ingiMa^cmque ia matne-c 
iqa^icU 4iH:ipliais de^iteritatem 
jam inde ah ineunte sec^tp ye^ 
nemcQter mirabar ; cum mihi 
de U(o fa^c n^rrare^ Ei^flachiu^ 
Manfredius , Vir , uc tu fcis ^ 
pmni litterarum genere ex:cultus » pra^cepcor 
fneus , eiunque Aitnmis laudibus profequeretUin 
Itaque veherMOter 4olui » cum Ulum audivi ah 
his ftudiis , <^u8e ego olim colueram , atnavi po^ 
^ea Temper, ai)|mutn penitus ^bftraxiffe , quas;- 
ique.ad mecbamcain icientiam iUiiftrandam ( d^ 
quibus prasfercim ex Manfredia »cognoveram ) 
icriptis inandaverat ^ de iVianu poAiifie « Nani 
cuamvis eadem fortaflfe pQftea ab aliis prasclariC' 
j^misexceUentiffimifqueMathetnatici^ vel invcii** 
ta fuerinc , vel auaa , & in publicatn lucem 
etniffa , e re tamen Italian erac , & fpedatim* 
mi Ordiqis tui, uc R.6llii ingenium ne laterett 
His rebus intelliges ^ Ornaciffime , ^ Prasftam 
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tillime Aloyli v nihil mihi gratius acctdere pdi 
tuifie^ i^im quod ^aucis ante dteEms figblGca- 
iti ,' te Sc antiquum 'R.oHli fcriptunlaii ipfb ac- 
cepiiTe , & de editionc cogitare , Edqiie majo- 
renl voJuptATeln, c<pi| Giinl tll4idtnitii dedifti , 
tit Vblucrcm J nam quamvi^ in rcconditifilimas 
illas fufiputati^ncs i ^ux 'm eo pAfRm occiir- 
Tunt, ihGouare me vix poueni , bl^ni tamcil 
inteTrajti, & r'^Stn'to traftSti plilchiirrililas ; & 
ingentftHiffirnfc i'-at^titl ttidiM j ut Hl&l ^mpai 
ferebat, brcViflimebltplitjtti; & Omnia cum in- 
ter fe , iiim vCro reoCptiffimis Mechanicoriitii 
principiis ^otifentit^ ; In quo minimQ, vereor i 
bt fallar J nam & id^ni lentilte incelleici i Vin- 
centium Riccatum 4 Ma,th£^aticuiil e Soc^ }e- 
fu longe hiaximunl' , tuni libriim tocum dili- 
gentius conflderaiTet ; cujus homlnis fenientiani 
cutrt audiVeritti , alioVum judicium noti feqdi- 
ro . Ptrgt igiturj Aloj;fi Omatiffime * ac Pran- 
ftatitiffimft , atquc ^ditiofittii hJnc urge & no- 
bis' gtatiflimam *' Sc RoIlSo tioftrd ^ & tibi, 8t 
zttiWeffa Ordini tuo cloridfiffitilam i Vale < Bo* 
honia. I'd. Odi. MDCCXLtX* 





ED It ok IS 

PRja FAT 10 
tfiGTOREM. 

Ntequam ) enj<iitifliintf Li- 
dor , ad hunCj qui moda 
in lucertl .prbdit j librum 
de motibaj Jin medio hon 
refiftentc . Jc§eildam accc- 
das , bpportuilum efl^ judico j ut de 
tempore) quo icriptu^ eftj paucJsa4- 
monearisa Au(^of clafiflinius "D. Coe- 
leftinus RolliUS. raeff Cotigfegationis 
Abt»aSi quum illis ^ quae a Nevvto- 
&o viro fiimnio inventa , & editft 
iunt^ maxima deletStaretuf) pleraque 
i|uae ideiltidctn in mentem ^enerant, 
iSc medicaiido na<5lus erat ^ methodo 
(ippoirtuna dl^onens , in hujufmodi 
lieellUm congest < £cenim contide- 
iAns iiepeiluniero 3 & cogitationecon- 
tealplans , qu« ab acuciffimoilloPiii- 
lofdpliO) ac j^^athematico in publicum 
liint eitiifTa ^ animo reputabat y mul- 



/ 
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ta invcniri , gua& fhridlim ^ atque fi 
ita loqui "^'ids ^eft^'^ jejiinfe^ expofita efl 
ip^ mulra.^ qux prpptcr terum fubl^ 
snitat^m i^fcijfVate .nottipgrerlJvid^ 
bantur . Quare cepit fingula diligen- 
tius cvolvere , 6c dare , ac dilucide 
redtam fcquutus mc(hodu]|i demon- 
ftrare ; non *tOTi "ut ^liis y ^^^m ut 
libimetipfi opitularctur ^ lucemque afi, 
ferret . Itaqtie ante quinquj^ &vigin^ 
ti oirciter ahnios ccmmedb^quodam , 
ac private ftudio liber eft abfolutus . 
Audlor autem opus fuum.ap«4 f^fe 
fandiiffime f&tviwky neque hiHtlegen-ii 
dum perteilit ^ -fl arnicas paucos ex^ 
cipias 3 ;quos' nori miritis dodlrina y 
quam moribtis ilbi probates e^ co- 
gnoverat .Inter hos ^ honoris caufla^ 
llceat nominar^ Euftachium, ManfreJ 
dium publicum ' in Bononifenii Aca^ 
demia Alironomia Profeflbrem , ou- 
jus defiderium diuturnitas ten^pori^ 
nondum gbftuHt ^ memoriam vero 
nulla unquam deiebit a^as, 

Poft id tempdris^ Au6tor n^fter non-t 
nullis de cauflis permotus ^ <juas nc- 
coffh non eft palam faceye y mathe- 
matica ftudia prorfus deferuit^ &(. ad 

- alia 
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virili'-^arte fe contuUt ^ in quibus 
tan turn profecit ^ quantum pro acer^ 
rimo^ quo pn^ditus eft ingenio^ erat 
expe6landum ♦ Interea liber de motl^ 
bus in medio iion rcfiftente in tcne^ 
bris y & in privat® au<9:oris biblio4 
thec» pulvere procul a Geomctra^ 
rum oculis latebat. Nequc ex ebpul-* 
vere erutus effet unquam ^ nifl ipie 
fbrtuito incidiflem in opus mantifcri'? 
ptum Euftachii Manfredii, quodpro- 
pcdiem lucem afpcxlt y in quo de 
Audloris Boftri libro^ non iinecomen-* 
datione metitio fiefaat . Gepi interrO'* 
gare Au<£torem de libro ; prccibuj 
impetravi iit ad me mitterctur . Ac-^ 
ceptum legi ^ aliis item doclis viris 
legendum pracbui ; non indignus ri- 
fus eft 3 qui Geomettarum omnium 
judicio €ommitteretur; Scripfi ad Au- 
6lorem ^ ut typis mandari permitte- 
iret^ obftitit ille prinoipio , at dchi- 
que crebris efflagitationibus a viro 
priKftantiflimo nee modeftia minus , 
quam cruditione fumma iiifigni y im* 
petravi ^ ut Ubellum hunc prodire 
pateretur » H^c wftfiderans > erudi- 

tif- 



tiffimc Lt6kor ^ mifari jam de&thc ^ 
cut tarn fero ppufculuni iftud in piK 
biicajTi iucem emergat. 

Si eo teinpOTe y quo icriptus eft, 
liber typis mandatus eflet , nonnuUa 
fine dubio contineret , quae propter 
novitatem Geomctris probarcntur , 
Veruim qmim iticerea teinporis pluri- 
mi, iique acutiffimi Geometrse eam- 
dem (partam adornaverint , quum 
novis y atque ingenioiiflimis inyentis. 
locupietaverint, nihil jam invcniesin 
hoc op^rc y quod ab aliis prius non 
didiceris ; imo n^ulta , qu« jam de^ 
te6ta funt, &; fatiscognita in eodem 
defidcrafais ', Nihilo tamen fecius , fi 
Au^torem transferas ad ea tcmpora, 
quibus fcribebat, facile cognofcesnon 
folum quantum ingenio poflct; , fed 
ctiam quantum icientia. pra^ftaret , 
qua^ntuirique ab eo fperandum fuiflet, 
nifi maximoj Geometric , & Analy- 
feos incomoda aliud ftudidrum genus 
fuiffct aggreiTus, 

Quod ad opus ipfum fpeStzt y quum 
artium , difcijplioarumqttc nan modo 
vcritates , fed &; yarias methodos co- 
gnofcere expediai: , adparebit; , opu- 

feu- 
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f^rulum hoc non exiguum in pra&fen^ 
rei mathematicx adjumentum affer- 
xc y fuaque utilitate non carere . In 
ii)ic_eBiflt omnia <}u« pertinent ad 
motus in me^io non refiftentc cunt 
re6tUineo$ y turn curvilineos y clare 
ac 4i|ucide e^ pauci$ > iifque fim« 
pliciffimi^ principiis demonftrata re- 
peri<fs . Plures hypothefes \jirium ad 
centfttm tendentium j, & diver£u»i 
cum diflanciis rationem iervantium 
pro yirili parte perfequitur , In /in* 
gulis quid accidat corporibos cum 
^nte defcendentilwis y turn ]^oi&Sti$ 
reometrice manifeft^ , lUud autem 
ngulare^ ac pr^ecipuum in hoc ope^ 
ire videtur y quod quum projedli^m 
corpus in eadem virium hypothefi per 
curvas natura admodum diverfas pro 
circumftantiarum diverfitate iter ia- 
ciat y pleniiTunum negotii erat deter-r 
minare quibufham in circumitantiis 
determinata quxpiam curira deicribe«- 
retur . Hoc pr«fl:at aux^r non pau-' 
cis quidem y ied ita clare 3 ut ejus 
methodu^ plxurimi f^ienda ^fle videa-* 
tur. 
In hiice auteni doiSlrinis exponen* 

dis 



dis adhibet Au(3:br analyticani heautri 
recentiorum artem , led & veteruul 
fyntheticam dfimonlti'andi rigidamrai 
tionem ; quseque ab ipfo ariilytica 
methddd per cdlciuliim priris irrve-^ 
hiuntijr ^ ea jioftea fuppreflb calculd 
more v^terum fynthetice deirtonftran* 
tur J i^tus ariaiyfin ad inveniendum 

3uidem c?oriferre plurimum ^ fed ad 
ocenduhij & ad mentis eipacitateni 
iiugendam y camque perficiendam 3 eCi 
fe fyhthefini longe acc?omodatiotem ; 
Quod fane paueis ^ iifqiie Mathetha- 
tieis fummis coAtlgiffe videtur ^ ut 
inethodo utraque fimul claborarent j 
adhibendo videlicet ^ illam aptam 
inveniendi ^ & hanfe acutam demon-^ 
ftrandi rationerii; 

Frequens eft in hoc bpafculo cur- 
Variim liCiis iri defignandis viribus ^ 
velocitatib'ns ^ fpatiisf ^ temporibus aliif- 
bue motus fiinftionibus juxta trietho- 
dum jamdiu a mathcraaticis ufurpa-*' 
tarn . Et quia ubi de curvis agitiii^ 
Cbntrahuntur admodiiiii ^ facilelqud 
redduritur demonftrationes, fi indefi- 
nite parvorum methodus adhibeatur^^ 
hinc & eadem crcbfo ^uiSlor utitnr^ 

fup- 



fuppopendo irfmirum curvam veluti pp^ 
lygonum quoddam laterum infinito-i 
rum ^ i^ indefinite parvorunx', quo- 
jrum alteram fi producatur curvam in 
pujiOlp tangit / quam fane hypoth^-t 
iim a vero noA.ahludar^ ^ quimjtnq 
naturae y ac genefi cur varum adrnpt 
dum confentaneam eile ^ non iemel 
dernqp^ftraf Vint fapanpii Geome$r^ . fa. 
men etfi RoUiu^ fub ha(p hypotefi ut- 
plurimum curvas repraefentat ^ easta-« 
men aliquando. qonfiderait i^t gggrega?* 
ta infinitorum y & indefinite parvo-- 
rum arcuum y qiii ad totidem qircu- 
los jeferantur y juxta celeberrimatti 
hiigenianam docSrinarni d^Un^ts evQ-, 
Jutis y & evolvendis . 

Tandem monitum hie volo Ie<Sla- 
rem y au6fcQr^m noftrutn ad facilius 
indefinitoruip methodum aHminiftr^n-, 
dam y earn diifereiitiali ^ ao integrali 
calpulq fubmiktit juxta ypr»fcriptQS a- 
Geometris hac de re fubtiliffimos ca^ 
nones . Hacc methodus difficultatem 
prociildubio faqeffet minus adfuetis 
analyli five finitorum ^ five infinita-^ 
Vum ; at ifti negle6lis problcmatun^ 
analyticis folutionibus y eorumdem 

fyn-» 
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ATtaia relatione a dinAus e ««flH« Moo* 
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RoUo , Abbate S. Crucis dc l)«:iq iJP'V^ 
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Joyfio de Judice , (Upradiaam 'lit»ttnl in l«- 
ppm cdendi. _,_'"' i !. , . 

' ■ patum ex-mfito 'Collegia Ct^tfim^ >dt IMc ,- 

p. Jofcyh Maria-TurcQ Abbas GeneralU , 
toco 1^ SisiU'' ~ „ , 



LI- 





LIBER PRIMUS. 

De Cofporum motu re^lilineo in 
medUs non reiiflentibus . 

'i T corpus tnoveatur a vi all* 
qua agi dcbcc , quse & cA ab 
agcnte cxterno iemel iin'< 
prcfla moms oritur in mcdiis 
non refiReatibus se<^uabilis & 
redtilmcus; vcrum li vis per- 
t>ccuo 'agac Sc ihdcfinfnicr tDrpusurgcat in cam- 
detn dtredlioncm , five vis cacfcm Icmper lie & 
conflaas, live mutabilis juxtaquamlibeciegem , 
oritur moiiis rciStUneus accclcratus. 

5. 1. Porro i ^uonam principio vis hKC mt 
ttim 'ducat ^ nihil rcfcrt in maihematicis con- 
tent plati on 1 bus , live cnim ab agents externo 
aut cirCumfufo flaido immediate corpus imiiel- 
latur, live ab interno principio moveme agi- 
tetur, five principium quoddam aflivum in 
fixo loco manens agat in dtdans & corpora 
circumpolita ad fc trahai auc a fc rcpellat, pe- 
rinde clt , modo eHc^tus idem habeatur , cor- 
bus videlicet ccrta quadam lege movoatur.' 
Juvat autem ad rem- mathematice tra£laodam 
motuin corjiorutn rcfcrrc ad puoitum aliquod 
fixum vcluti ad cemram virium , ex quo in or- 
bein< diflula virtus obvils corporibus vim inge* 



t Liher Primus 

rat , quae vis centralis geoeratiin vocari poteft « 
& fi quidem corpora ad centrum trahat vii 
crit centripctaj (i ^ ^entro repeila( ^i^it vis ccn^ 
trifuga. 

§. 3. Itaque fi motum corporis rc6telincum 
rcfcramus ad centrum aliquod virium , centrum 
hoc collocari debet in reda iinea quas lit dire- 
&\o ip^ ni^tus • Tria vero in eo motu confi- 
derari poflTunc i. vis ^^pralis qua corpus urge* 
tur^ 2. vdocitas in quolibct fpadi pcrcurfi pun- 
&,o • 3. tempus per quamiibet fpatii partem ^ 
AresB curvilineae yci redilineag, quarum ordina- 
tas normales ad fpatium kxx re^am per quant 
corpus movetur funt ut vires centrales , five ut 
velocitates J five ut tempora , dicantur Scal^ vif 
riumcMtraJium J five velocitammy five t^mporum^ 
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PROPOSITIO I 

T H E QI<, E M A,, 

§. 4. A ^Oveantur duo corpora ex quiete in 
fl„ iVX punftis A& M per rcftas AB, MN 

f^ urgentibus viribus , quae fine in quibufctunque 
pundis Q^ & L ut ordinatac QP 1 LK ad areas 
ABDCy MNQF; dico hujufinodi areas effein- 
ter fe in duplicata ratione velocitatum BE , 
NH acquifitarum in punflis B , N . Arca!^ 
ABDC, MNGF appello fcalas virium, 

Velocitates in quibuslibet redarum feu fpa* 
tiorum pcrcurforum pun^is Q, L tint uc QT, 
LR ordinaciip appHcatae ^d areasABEi, MNH, 
quas proindc vocQ fcalas velocitatum^ Sine vero 
Qq, U partes quaelibe^ infinite parvaB fpacio* 
rum percurforum AB^ MN; quas proinde parr 

les 



De CorpoTum motu rtSilineOj &c. 3 
tcs Qg , LI percurruntur vdocitatibus QT , 
LR ; imerimque uigcntibus viribus QP , LK 
addantur velocitatum incrementa infinite parva 
at, br , ita uc in pun£tis q , 1 velocitatcs fint 
qt , Ir. Turn fupcr v«iocitate BE fadio trian- 
gulo rcfbngulo ifofcele EBX , ex pundis T, 
t , ducancur ad AX parallelas TO , to , & ex 
pundis O , o ad ED parallelas OI ,^ oi , ita uc 
lint at , mo , tnO inter fesequales • Eademque 
conftrudlio fiat in- altera figura. 

/; 5* His pofitis fdendum ed , vires qua- 
fcumque QP , LK effe inter fe dircfle ut velo- 
citatum augmenta infinite parva at, br, & re« 
ciproce ut tempora quibus percurrepdo fpatioia 
Qq, LI , augmentailia velocitatum infinite par- 
va acquiruntur. Siquidem dupia vis duplam eo- 
detn tempore celeritatem gignit , & tripla tri- 
plam ; (imilicerque eadem celeritas a dupla vt 
fubduplo tempore gignitur, a tripla fubtriplo^ 
3c univcrfe in da^p tempore vis efl ut cele- 
ritatis augmentum , & dato celeritatis augmen- 
to vis eft rcciproce ut tcmpus \ quo augmen- 
tum illud gignitur ; quare neucro dato , ratio 
virium componitur ex diredla celeritatum a- 
cquiiitarum, & ex reciproca temporum* 

%4 6. Item fpatia infinite parva Qq , LI quas 
ccleritatibus QT, LR percurruntur, funtinra- 
cionecompofita harum celeritatum QT , LR , 
& temporum quibus fpatia ilia percurruntur. 

Quare ratio rcftangulorum PQq , LKl , feu 
fpatiolorum infinite parvorum PQqp , KLlk , 
quae componitur ex ratione laterum QP, LK, 
& Qq , LI , eadem erit ac ratio rcftangulorum 
QT^ at , LR X br , hoc eft reftangulorum Im ad 
Zn, feu fpatiolorum infinite parvorum lOoi ad 
ZSs% • Idem demonftrabitur de ceteris fpatiolis 
PQqp , KLlk , ex quibus componuntur areas 
feu icate virium ABDC , MNGF , proportio- 

A 2 nalia 
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nalia fcilicet eflTe correfpondencibus fpatiolli 
lOoi , ZSsz , ex quibus componuncur triangu- 
la EBX, HNY . Ergo fumendo omnes ancece'^ 
dentes & omnes confequentes terminos utriufque 
proportionis erunt area feu fcalaevirium ABDC, 
MNGF ut triangula EBX^ HNY; haec autcm 
triangula funt dimidia quadratorura velocicatum 
BE, NH : qudre conftat quod demonftrandum 
propofuimus. 

§. J. Idem analyticis notis exprcffum fie brc- 
viter demonftratur * Ponatur fpatium AQ=x , 
vis QP=rf , velocitas QT=:U , tempus per AQ 
=:t; incrcraenta infinite parva fpatii =: dx, 
vclocitatiszii: du , tcmporis-*^dt; eritqiacper fu- 

du 
pra explicata f=2— •& dx=, udt; quarefdx==3 

dt 

I 
udu, & S. fdg — — uu , hoc eft fcala viriuttl 

2 

Ut quadratum Telocitatis. 



PROPOSiTIOIL 

THEOREM Ai 

§. 8, 1 N rnotii cohportim per AB ^ Ml^ , A 

X aresB ABIZ, MNOX habeant ordinatas 

Fig. quafcumque QP , LK reciproCe proportionaicS 

2. velocicatibusQT, LR: dico tfempus per AB ad 

tempus per MN efle ut area ABIZ ad areaiil 

MNOX. Has areas apptllo /^o/^^x temporum ele* 

rnentarium . 

Nam tempora quibus pcrcurruntur fpatiol^ 
quaeiibet infinite parva Qq , LI fimt in rations 
compofita ex direcla fpatiorum Qq , LI , & ex 

reci- 
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rcclproca vclocitatum LR, QT, feu ( per con- 
ftruftionem ) dircdla applicatarum QP , LK , 
quz rationescomponuncrationem redanguli PQq 
ad refkangulum KLl , feu aresB infinite parvas 
PQqp ad aream KLlk. Idem demonArabitur de 
ceteris temporibus infinite parvisquibus pcrcur- 
runtur partes infinite parvas fpatiorum AB , 
MN, quod fcilicct proportionalia fint refpon- 
dentibus areolis infinite parvis arearum ABIZ , 
MNOX.' ergo fumendo omnesantccedentes, & 
omnes confequentes terminos utriufque pro- 
portionis erit tempus per ABadtempus per MN 
ut area ABIZ ad aream MNOX . Q. E. D. 

§. 9. Pofitis iifdem ac in fuperiore propofi- 
tione analyticis nocis ^ itemque QPz=z , eric 

du 
dt= — ^=5= (ex conftru£lionc ) zdx ; quarc 1= 

u 
$• zdx. Q. £«Di 



/ 
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P R O P O S I T I O III. 

PROBLEM A. 

/• 10. T^Ata lege feufcala viriumccntralium . 

A-# in corporis motu redlilineo » fcalas '^'S' 
velocitatura, temporum elementarium^ & tern- 3* 
porum integrorum ab initio motus anaiytice 
determinare • 

Oecidac corpus ex quiete in pundo A [re* 
Stsi ad centrum virium centripctarum S , fit 
que DE fcala virium , AF velocitatum , LG 
temporum elementarium , AH temporum inte- 
grorum ab initio motus : ponaturque abfciflfa 
communis^ a centro virium SB =:x » ordinate 
ad fcalani virium BE=:f , ad fcalam veiociai« 

A 5 turn 
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»tumBFr=:u, ad fcalamtemporumelementariuRl 
BG=z, ad fcalam t.eraporara integroruin BH 
' — t, & diflancia centriab initio motus SA — a^ 

Eritque area BEMS sequalis [fummx applica- 
larutii BE in diflereocies abrciifarum SB , hoc 
eft S. fdx: £c quohiam motus incipit ex quie- 
te in pundo A ^ li area conftans AD MS po- 
natur aequalis quantitati Q, eric ADEEr=:0-^ 
S.fdx: quare (/.4.) quadratum velocitatts BF^ 
fcilicet uu=:9 — S.fdx, quae c(l aequario zAfca- 
lam velocitatum. Ejufque rcciproca ( f . 8. )BG» 

I 
--7- zz--^ — • erit giquzt'io ^d fcalam temporum 

Q— S.fdx 
elementarium y cujus ordinata AL iri pundio A 
initio motus debet efTe afymptotus infinita ^ 
•eft enim reciproca velocitatis ^ quae in eodem 
pundlo A eft infinite parva .• at vero fpatium 
afymptoticum GLAB licet ad partes L infini- 
te longum , tamen femper eft finitae quantita- 
tis, fiquidem proportionalc tcnipori cafus per 
AB ex Quicce in pundlo A , vires autem cen-f 
tralcs quibus percurritur fpatium AB fupponun-* 
tur finitae . Itaque tempus integrum per AB 
eric fumma tcmporum elementarium ( §. 8. ) , 
hoc c(t ordinatarum BG in differentias infini- 
te parvas abfciffae AB ab initio motus -' cum- 
quc AB aquctur AS — SB , hoc eft a — x , 
ejus diiferentiaie erit — A:i , quare tempus ele< 

" — dx 
mcntarecrit — zdx=7==;-,, &Bri — r — S^ 

^Q:.S.fdx 

—-dx 

V^Q_S.fdx 

quae eft asquatio zdfcalam temporum integr&runt , 
Hoc vero integrale habere debet fignum afiir* 
mativum ut delignet fpatium ALGB , hoc eft 

tern- 
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t^mpus ab initio mocus: nam fijhabebit fignun^ 
liegacivum defignatvic fpatiucn GSB , hoc e(l 
tenlpus per fpaciunl decurrendum fiS ufque ad 
centrum Si ^ . 

§. 11* Si vis fit centrifaga corpus tioti ur-* 
gebltur ad centrura S , fed ab co repcUctur i 
quare pra^di£la^ curvas ad partes fuperiofes pun* 
di k defcribendai funt ^ nimirum curva ED^ 
fcala virium centrifugdrum ^ Af velocttatum j Iff 
Umporum clementarium ^ & Afe tewporum integro* 
rum ab initid motus ; in quo^ cafu area SMeb^ 
hoc eft S.fdx eft major area SMDA s quae pofi* 
U e(l dequalis qiiantitati Q; qiiare area ADeb 
(Brit±i::S. fdx — ^Q j &quadi"atum bf — uu--^Si. fdJC 

I'^Q; atque qUadratuiii bg=t:zz=:— * ; & 

S.fdx— Q, 

demuni bh r=t ==5. r. i qiiai funC 

VS. fdx — (^ ^ 

aiquationes ad fupradidas curva^ exi(lente vi 

centrifuga* 

§i i2i In his porrb aequatlqnibusi tanl pro vi 
iffentripcta quam pro vi centrifuga , (i loco f 
J^ohatur ejus, valor darus ex data vis centralis 
lege i feu ex data a^auation^ ad curvam £De 
fcalanl virium centraliunl ^ emergent in quae- 
ftionibus parcicularibus/ prxdidlarum Tcalarurn 
is^quationes differenciale^ non fem^^et' tamen in« 
tegrabilesi . ^ 

5. 13. Valoi* quanticAtisQ in fupf^didtis aequa* 
tionibus fuihpta^ loco areae conftantis ASMDre- 
peritur in quaedionibus particularibus ope fub^ 
flitUcionis valoris f; liquidem in pundo A ubi 
corpus nioveri incipit ex quiete velocjtas nul- 
la eft) quare uu=0) ex quocoUigitur m a;qua<^ 
tionc ad fcalara velocitatum tam in vi ccntri- 
pcta quam in vi centrifuga Q;;=S. fdx: fi ergo 

A 4 di- 
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JBiftadtia SA cencri viriutn ab initio motus , 
qaas poiita fuit=^, fubfticuacur loco x in in« 
tegrati S. fdx ^ habebitur valor qua&fitus Q. 
Animadvertendum t^men eft banc quantitatenx 
Q in plcrifque virium cencratium hypocheftbus 
eflfe infinitam, aut fumendam cflTe ad partes fu** 
pcdores ordinacse AD, uc infra in exemplis. 



14- ryi 



SCHOLION, 

X i4« C^^^ ha£lcnus allatae funt formulae peri 

tinenc ad motum corporum eadem 
vi centrali ad idem centrum tcn- 
dentium , & moveri ex quiete in eodem pun- 
fto ihcipientium • Nam fi diverfae Ifint jn duo- 
bus corporibu^ vires centrales , aut fi in eadem 
vi motum exordiantur ex quiete in diverfis a 
centro diftantiis , adhibenda turn erit conftru- 
flio, quam generalius exhibuimus Prop. i. & 
2. videlicet li conferendi inter fe fint motus 
duorum corporum , quorum alteium per Tpa- 

Fig. tium AB , alierum per MK moveantur , non 
I* fufficit fcalas virium centralium CD , FG ita 
conftruere ut inquibuslibet ejufdem fpatii pun-* 
6lis vires fint ut refpondentes ordinate ad fuam 
fcalam virium , fed oportct etiam ut ejufmo- 
di fcalsB ( quas refpeSlivas feu relativas appello ) 
ita inter fe refpondeant , ut vis in quolibec 
punflo Q uniiis fpatii (it ad vim in quolibec 
pun£lo L alterius fpatii ut ordinata QP ad or- 
dinatam LK: tumqueeruntvelocitatesBE, NH 
in fubdupllcata ratione arearum ABDC , MNGF 

Fig. quemadniodum demonftratum eft in prima prop. 

z. Scalae vtro relative temporum elemeotarium 1PZ» 

OKX ita conftruendse erunt ut celeritas QT in 

quolibet pundlo Q. unius fpatii fit ad celerita* 

tern LR in quolibet pundlo L alterius fpatii 

reci- 



De Corporum motu reStllineo y O'r. ^ 
reciproce uc ordinaca LK ad ordinatam QP; tum^ 
que tempus per AB ad tempus per MN crit 
uc area ABIZ ad areatn MNOX ,^ uti demon'' 
(iratum e(l in fecunda propoiic. 

Movcantur duo corpora divcrfa lege virium 
ceocralium per eamdem redam MAB, in cujus 
punQb quolibct Q. vires fint uC ordinate QP , 
QK: turn vcro fi per punfta P, K conftruan- Fig* 
tur fcate virium XPO , ZKI^ quae datas vi- 4. 
rium cencralium leges reprefencenc , erit vis u« 
nius corporis in quolibet pimdo A ad vim 
aicerius corporis in quolibec pundlo M ut or« 
dinaca AZ ad MX .* nam^vis in A unius cor- 
poris ad vim in Q, ejufdem corporis eft ut AZ 
ad QK ; item vis hujus corporis in punfto Q, 
ad vim alterius corporis in eodem pundoQeft 
ex conftruftione ut QK ad QP; & demum vis 
alterius corporis in Q ad vim ejufdem corporis 
in M ut QP ad MX; ergo ex aequo vis uniui 
corporis in A ad vim alterius corporis in Med 
ut AZ ad MX • Pofita ergo hac jconftrudione 
eruht inter fe velocitaces horum corporum in 
quibuslibet pun6lisin fubduplicata ratione area* 
rum correfpondentium ab initio motus uti in 
prima propoiitione. 

Its^que in quolibet punflo Q_ velocitates con* 
porum cadencium ex quiete in datispundisqui^ 
buslibet A, M funt in fubduplicata ratione a- 
>carum AQKZ , MQPX: fint cjufmodi velo- 
citates QR I QN : & per punSa R , N com^* 
pleancur fcalas velocitatum R. A , NM in utra*- 
que lege virium requifitae , habebimus hujuf- 
modi fcahs velocitatum AR , MN relativas^ 
qua& ita inter fe refpondent ut yeiocitas in quo* 
libet pundo Q corporis cadentis ex quiete in 
A CUJUS fcala virium ZKI fit ad velocitatem 
in quolibet punflo £ corporis cadentis ex quie- 
te in M/cujus fcala virium XPO ut ordinata 
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QR prions fcala^ Telocitatum AR ad ordfna-' 
tain EF alterius fcalse veiocicatum MN* 

Quibu^ poficis fiat id quolibet piindo Q uc 
velocitas QR corporis cadencis C3t A ad veloci- 
tatem QN corporis cadencis ex M ica gua^vis 
OP fumpta ad arbitrium ad QC ; atque ;per 

Jmn^um D conftruatur ciirva D Y reciproc^ 
calse velocitatutn NM, &pcr pundunl G cur- 
Va CS reciproca fcajas vciocitacutn R A : erunc« 
^uc hujufmodi curvae DY , CS fcala^ teinpo-« 
rum dementafium retativai ica conftru^se uc 
•ordinacas quomodociimque futnptas ad fcalas ve-> 
lociucum reciproce refpondeanc ofditiatis ad 
fcalas cemporUtii elenlentariuni : quare per fe-^ 
cundam Prop. ( §• 8. ) cempora moeus faoruttl 
corpordcn per quaslibec fpatii partes criinc uc 
areatf correipOndentes ia fcalis ceiriporutn eie-> 
mencarium* 

§. 15* In pund^o V (1 conveniant inter (e fcst- 
la^ vclocitatum AR ^ MN ^ ordinata FG erii^ 
communis, fcilicec in pundo E eadeni eft ve^ 
Ibcicas Corporum cadencium ex pun^is A , M : 
aC proinde area^ ad fcalas virium AELZj MEHX 
erunc asquales , & viceverfa ii in ouoiibeC da«> 
to pundto E fumanrur in utrsque icala viriiini 
^reae aequales inter fe EAZL, EM5iH eriinc in 
CO pua£to E asquales veIocitat«s cdrporuni ca« 
dentium ex qUiete in pUndlis A , M. 

§« 164 Si altera harum virium pUta Ai tit 
codftans^ fcala virium ZAQK erit re^ngulum^ 
Sc fcala velocitatum AFR parabola i atque fcala 
temporum dementarium CS hyperbola cubica^ 
fpatiumque SGEAZ duplum reaangiiU AExEG 
uti infra in exemplo I. clarius e;(plicabitur •^ 
icaquc fumpto in altera fcala virium XH fpa^ 
cio XMEH ae!qu4ii redangtilo ZAE Velocitas iti 
£ corporis cadencis ex M cujus fcala virium 
XH aequaliscric velocicati corporis vi conftan* 

ci AZ 



De Corforun^ nidtu rcBilined^ &C4 ft 
ti AZ cadentis per AE ; & tcinpus defcenfus 
hujus corporis motu unifortniter accelerate per 
AE erit ad .tempus defcenfus per quamlibet 
/patii partem EQ alterius corporis uc 2A£x 
EG ad aream EuDQi 

~ §• }% Quoniam areai adfcalas viriurri AELZ, 
MEHK acquales effe dcbcnt ut eamdem ccleri- 
tatetn EF acauirant dorpori ex A & M caden-> 
tia y fi vi^ alcera puca AZ fit infinicit refpe- 
&M virium fcalam MEHX componentium ^ eric 
fpatium AE vi infinita AZ percurfum infinici 
parvum \ ut ergo vis AZ unico iftii & mottien-* 
16 tcmporis in pundo E tantam corpori tri- 
buac velocitatem EF quanunt corpori acquiri- 
tur motu qUolibet acceleraco per ME , infini# 
tam rationeiii habeat oportet ad vircS accele- 
ratrices fcalam MEH]^ compohentes^ 

Si velocicacem EF motu qUocumqiie accelera* 
tb per ME acquiiicam corpus confianter reci« 
heat, & per EB motu uniformi progrediatur , 
fcaU velocitatum erit rcdlangulum EFTBrrf** 
tiva dd fcalam velocitatum MFE motus acccle- 
tati/ atque adeo fcala^ temporum elementarium ^ 
telathe criint. rcftangulumEGVB, & area MY- 
GE : eft igitur area MVGE ad redangulum 
EGVB ut tempus motus accelerati per fpatium 
ME ad tempus motus uniformis per fpatium 
£B vclocitate £F ultimovacquilita defcriptum • 



EXEM- 



> 



la UBer Primus 

E X E M P L U M I. 

Sit vh Cfntralis conjians qualis ^cS gravitas int 
Telluris fuperficie ; qmritur fcala velafitatum 
G* tcmporum ab initio^ motus^ 

Sic cetitruni virium S , & corpus decidac ex 
quiete in pun6b A vi conflanti impulfum 
^^^* in quacumque a centro diftantia, quxvisexpri* 
^' snaturper re^am AD: crit; reQangulum.SADNI 
Ccala virium centralium • 

§. 1 8. Pofita SA=;=a5SB==x ut in ProbkmatQ 
generali §. lo* eric SBEM ( S-fdx ) ==:S-d;c=;X 
( fumpco nimirum f feu BE pro unicace) adeo- 
que SADM=5a, Itaque squatio,generaIis ad fear 

Iftm velocitarum AJF ( §• lo. ) uur:;:Q, S. fdx 

Qvadic uu=;;=a-..4c ) qu£e eft ad parabolam ve^f. 
tice A y axe AS defcripcam , quadracumquQ 
velocicatis BF in quolibec punfto B eric pro^ 
porcionale fpatio pcrcurfo AB (a-^-x.), 
§, 19. Scala temporum ciemcncarium GL'f §, 1 o) 

reciproca fcalas: veIocitatumeritBG^( zz) 

quae eft asquacio ad hyperbolam cubicam inccr 
afympcocos AL, AB, cujus ordinacas BG fun^ 
in reciproca fubdupHcata rationc Jabfciflarurn 
AB . Atque adco ccmpus inccgrum ab initio 
motus per fpatiiimAB (§. 10. ) hoc eft BH Ci\ 

^* /^^;;;^'=*VM,feU, ttiz:^ x(hic, & 

in fequencibus plerumqueaccipioproveris quan« 
ticatibus earum proporcionales , nihil enim re- 
fere ) , eadem videlicec parabola , quae erat fca-. 
la velocicacum. 
§. 20. Idem reperiecur in vi centrifuga , hoc 

eft 
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De Corporum motu reBiltneOj Cc* ij 
eft fi corpus ex quictc in pundo dato. A repc!- 
latur a centto viriura S vi centrifuga fcmpcr 
"cadcm in quacumque a centre diftantia : fcili- 
cet rcpcrietur( Jf. II. ) bf*(uu)=: Ab (x<— ^)* 
& tt=x — a , ttmpus videJicec per Ab in fub* 
duplicaca ratione fparii pcrcurfi Ab* 

§. 21. Conferantur inter fe motus duorum F*g« 
corporum, quse vi quidem conftanti , fed non ^« 
cadem ttiovcantuf : duo fcilicet t:orpota exquic- 
te in pundis A) a movcan.tur pcrAB, ab, viri- 
bus conftancibus , quae inter fe tint ut xtQsR 
AD, ad: Tumt)aratnetrjsipfis AD, ad, axibus 
AB, ab, ladae parabola; AF, afcrunc fcaiae velo* 
cltatuiti confirudas, uci in JT. 14; nam quadrata 
velocitatum BF , bf erunt ut fcalae virium 
ABED i -abed. 

§. 2%. Pro invention^ ttmporum fiat ($.14.) 
lit veldcitas BF ad velocitatem bf ita reciprocc 
bgad BG, & per punfta G, g dfefcribanturhy- 
perboliaB; cubicae GL, gl inter afymptota , AL , 
AB, & al, ai>, qua erunt fcalx temporum cle- 
imentarium relativae 2 tempufque per AB adtem* 
pus per ab trit ut ipatium LABG ad labg : 
hujufmodi vero fpatia funt inter fe ut re£langu- 
la ABG, abg C quippe funt horum re(5lang»ulo- 
rum dupla ) feu in ratione compofita AB ad 
ab, & BG ad bg; & fumerido earumdem quan- 
titatum quadrata, erit quadratum temporis per 
AB ad quadratum temporis per ab in ratione 
compofita ABiad ab> , & BG^ ad bg^ qua^ ul- 
tima ratio e^dcm eft ac bf a ad BF* , feu re- 
danguii baxad ad reSangulumBAx AD: hujuf- 
modi vero rationed AB^ ad ab* , & ab x ad ad 
ABx AD componUnt ratioaemJABx ad ad abx AD, 
ifeu diredlam AB dd kh Sc leciprocam AD ad 
ad ; quadrata ergo temporum per AB , ab funt 
dircSe ut fpatia percurfa AB ^ ab , &: recipro* 
CO ut vires AD, ad. 

f' 23. 
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§•23. league fi fpatia percurfafAB^ ab dican-^ 

nurSy $.* vires AD, ad, dicancurF, f.* vcloci* 

tatcs BF , bf fimilicer, V, u: & tempora per 

AB y db item T , c : crit VV. uu: ;SxF. Sxf 

S s 
( §. ai. )• atque TT. tt : : — «. — ( §.22.) ex 

F f 
qiiibus alias propottiones deducuntut fpatiorum, 
aut viriun^, auc velocicatutn , auc temporum 

V u S 

inter fc; videlicet T* t; : — • — , five : :— .. 

.F f V 

s 
pi^ , & pofito V=u , erit S. $ ; ,: f, F .• ; T, t* 
u 

itemque pofito T=z:t, erit S,s :: F. f : : V. u. 
Si ponatur S=s, crit VV.uu/: F.f :.* tt.TT, 
Quas omnia theoremata fatis nota funt de motu 
corporum in planis inclinatis. 
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De motu corporum reBUineo in vicentrali diftamix 
a centra virium direS,e freportionali . 

' S E c T I O L 
lE.t primum in vi centripeta • 

^. §• ^4- T^Ecidat corpus ex quicte in punfto A 

F^g* . JLV refta ad centrum virium S, litquc 

7* vis in pundlo A ad vim in quolibet alio pun6lo 

£ direde ut di(lantia S A ad diftanciam S B ; 

itala virium erit triangulum SAD, cu jus vertex 

in ipfo ccntro S, ejufque aequatio crit BE (f) 

=BS (x). 

if. 25- 



JD< Corporum fnotu re&ilineoy &Cm J5 

I 
i, 25, Quare area EBS (S.fdx );==S,xdx=— • 

Kx; & po(ito SA^=a, erit area tPSAz;;;^ — aa ; 

z 
itaque ^quacio generalis ad fcalam velocitatutil 

I 
(§. 10. ) uu :;:=:Q-^,fdx evadit uu=:—- ,aa*i^ 

I 

1 — xx>five uu==:aa^yx, qua? eft eft adcirculum 
a 

AF centro S , radio SJA dcfcriptum ; velocitas 
<?rgo inquoiibet pundo 3?ft proportionally ordi-* 

pat^ BF ad hunc ^irculum ^ feu y^aa.«-ouc 

§. 26. Si ex pundo F ducatur tangent FN | 
quas occurrat in N diame^ro $C ad S A perpen* 
dicuiari, erit BF feu SM, SC; ;SC SN ; qua- 
re si fB producatur , futnaturque BG ^qualis 
ieu proportionalis cum SN ^ idemque fiat in 
igualibet alia ordinata bf; erit FB ^ BG- ^ SO & 
SO/ aa V 

BG (z)^--.( / ); Cwrva (cilicetHG 

FB>v*^— x^/ 
erit ( /. 10. ) fcala teipporum elementarium ^ quip- 
pe reciproca fcalae velocitatum AFC, 
§•^7. Tcrapus integrum ab initio motus per 

.,— dx 

fpativim AB erit (§,io.)t=S. / - ^quod 

'^ V aa — ^xx 

«ft differentiale arcus circularis AF centro S , 
radio SA dcfcripti .• & quidem dudla ordinata 
gbf ad GBF inqnite proxima , erit Ff • Fm .* •' 
FN. FM:: SN. SF, adeoqueFfxSF=FmxSN 
= Bb xBG : eft autem FfxSF duplum fedoris 

FSf, 



l6 l/i^r Pflmut 

FSf, & Bbx BGeft areola infinite parva GBbgf 
fumma ergo harum arcolarum dupla eft fum* 
m« fcflorum FSf, fciliccc area GBAL (tempus 
ncmpc per AB ) proportionalc fcftoriASF, feu 
arcui AF* 

§.28.Icaque in hac lege viriumccntripetarum 
diftantiis adentfo dircfte proportionalium fi cor- 
pus decidat ex quiete in dato punfto A , dc^ 
fcribatur centre S radio S A quadrans circuit 
-AFC , & ex quolibet pUnflo B fpatii percurfi 
ducatur BF iinus rc£lus anguliBSF; erit primo 
Vis ccntripeta in punftp B propordonalis di- 
ftantias a centre , feu finvi complemcnti SB j 
fecundo firtus verfus AB fpatium percurfum / 
tcrtio finus rtftuS BF proporcionalis velocitari 
in punflo B.- quarto tempus per AB proportio- 
nale arcui AF, feu angulo ASF 4 

§. 29. In cadem vi ccntripeta cujus fcala Vi* 
wum eft trianguium ASD , feu PSQ.sl duo cor-« 
pora dccidant ad centrum S, unum ex quiete in 
pun£lo A, alcerum ex quiete in punfto P; ve- 
Jociias corporis P in quolibet pundo R ad ve* 
locitatem corporis A in quolibet pundlo B eft 
(§.4*) in fubduplicata ratione arearum PQOR^ 
ADEB, feu'SP*— SR» ad SA^^SB* , hoccft 
(dcfcriptis centfo Sperpunda P, AcirculisPX^ 
AC) ut RT ad BF: Quadraiites ergo PX , AC 
crunt fcalc velocitatum relative (§*i4*) & v«a 
locitates in centro S horum corporum ex pun- 
ais P 5 A decidcntium erunt ut SX ad SC ^ feu 
ut altitudines ipfae SP. SA. 

§. jo. Fiat ut velocitas SX ad Vcldcitatem SC 
ita rcciprocc SN ad SZ , & qucmadmodum §< 
36, conftruda fuit fcala tcmporum elemental 
rium HL in motu corporis cadentis ex A , it^ 
ex pun£lo Z dcfcribatur fcala temporum cl^- 
mentarium ZYk in motu cordoris cadentis ex P/ 
critque [§.14.] tempus per AB ad leittpuS per 



De Corporum motn reBilineOy &c. ijf 
PR i^t a^ea ABGL ad are^m PRYkJ, Q;\x ut futn- 
ipa ^rearum infinite par varum iGBbg ad fum- 
ipaw.yRry.- funt autcra hujufmodi area Jqfi-' 
nite.Mrvae in'ratione conipoiita Bb adRr (feu 
Fm adTn) & BGad RY ( feu ex conOruaio, 
W RT ^d BF ) qua? duas. rationed componunc 
. ^ Fm Tn . . Fm , Ff 

rauoncm ,^ ad — ; at vcr<?t — ^=?— ^ob fimili** 

,FB Til .: .. F3. FS 
tudincm triang\llor^r^ Fmf, FBS : & fimilitcr 
Tn Tt . 

TR^TS'^^^^^ '^^^^ GBtg .ad ar<?am YRry eft, 

y^ "t?-^^ T^^ - fumma ar^arum , hpceft area, 
*^ IS 

ADGL ad ar<?am PRYK { tempora nempc per 

F£ AF 

AB, PR)' it funanoia — (hoc ert — )gd fum- 

. ^ ; FS' ,'\ AS- 

Tt . ^ Pt 

^^^ 're ^ ^^^ — * Tempora qrgo per qua-* 

icumquc fpadi partes 4i3,,JPRyunt inter fe di- 
rede ut arcus AF., PT, Sc-inverfe^t radii SP, 
V A • ■ 

§.31, Si em icentro S ducatur re<aa;ST y 'qusc 
fecct arcu^qirculares.io F , T.; ,quoniam arcus 
AF^ PX * ^ ' ut .r^dii SF , ST ; ;crit 

JJ=C;j« & parted fpaiiifum AB , PR ( '4^ 

hoc cafu proportionalcs ffint iotegris {pztiiiASl 
yp ) codein tempore pcrcuQ-cntHr ; ex quo colli- 
gitur inwgros etiam defcedfus p«- AS , PS efle 
ilochrooosk , - 

. 32. Si corpus nioveri incipiat in dato pun* 
«o R cum data veiocitate.RT ci impre(ni\ox; 



\ 
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terna iitipiiitn verfiis centirum S , aut coiitraria 
dircflionc vcHias P,* facile «ft reperire fublimita* 
tern RP, fiVc punftiim fub??met*, unde cotpas 
cadcndo cxqiliete datam vdocitatcmRTin pun- 
fto R acquircrct : fcHicet pofita RT ad RS per* 
pcndiculari , circuliis cctttro S radio ST defifri* 
ptus pundum P , feu qtiasfitatn fublitnitacem 
RP tJctcrminabit." ftiotUd vcro per RS ficretjco- 
dem modo ac fi ex 4"^^te ifi puft^o P corpus 
cccidiffct. Quod ii fut*fuih per RPeorptis impel- 
latur, movebicur motu retafdato iifdem veloci- 
tatis^ gradibus lifdemque temporibus ac iix ntotu 
deorfum accelerato per eadem fpatia . , 

§. 33, Si conferatur motus in hac \t%t Viritini 
centripetarum cum motu uniformiter accelerate 
in vi conflanti data puta gravitatis in perpendi- 
culo aut per planum inclinattini, prdporttones ve- 
locitatum!& tcmporum repcricfttuf cxdidUs §• 14. 
hoc fcilicct modo . ' ' i« . : 

Fig. Quoniaih in fcala virfum ASD crefcunt. vires 
8. in ratione diftantiarum a centroS, reperiri de- 
bet talis diftantra SA- ut vis. AD fit asquaHs vi 
conftanti datae : erit igitur "feftangulum ASCD 
fcala viriuro in vi coniktui data', qoias refpondeC 
fcalae ASD uti rcquJritur §. 14. 

Corporis decidentis exquiete in A, cujusfca- 
la virrum ASD fit fcala velocitatum [ §• 25. ] 
, qnadralis circuli At^G , & ftala. temp'orurti ele- 
mentarium( §. 26-.) curViHGL. Scquomaiii fca- 
la virium.ASCD dupja.eft fcalsc virium ASD , 
erit (§.4.) quadr^TuiiS- vclocitatis SX' corporis 
cadencis vi conftanti '*JiD ex quiete in A du« 
plum quadratF ve!6ch!^isSC , erit nimirum"SX» 
=:2SCa =z=2S A* iifiiS'Ax 2SA,- itaquc parabola ATX 
dcrcifpta verticc A, axe AS , parametro duplo 
ipfius AS, feu a^quali diametro circuii AC erit 
(§. 18.) fcala vrlocitatum4n vi conftanti, quae: 
tc^ondebit fcalae velocitatum ACF uti requiri- 
' -» tur 



De Cofporum motu fe^Umeo , &c. ig 
tur §• 14. , & velocitaces corporum cadentium 
ex quiete in A ( alterutn vi tdn&Min AD ^ al« 
terum vi decrefcente in ratione diftaotiarum a 
ceocro S) in quolibec pan^ Berunt ntBTfttk 
uc chorda circuli AF ad ordinataiti ejufdomcir* 
culi BF. 
§. j4. lit eft S5C ad SC ica fiat ( §. 14. ) 

X 

SH ad qn^rimkSZi eritquft. SZ»±ti.~.*SH>3a 

t 

*— *SAa .* turn inter afynlptota AS , AL de/cri- 

pta per pun£lum Z hyperbola cubica ZYL l^re* 
ciproca parabpls AlTX erit ( ^ 19* ) fcUa tem^ 
poriina clementarium in motu- uniforniicer'acce-> 
Israto rcfponilens fcaias HGL> uti requiricur ^; 
J4» Icaque ttmptts defcenfu^ in vi conftanti per 

J|uamlibec fpatii partem AB ad tempiis defcen- 
us. in vi proponionali diftantiis a centro per 
quam libct .f|)atii partem Ab erit nt ABYL 
ad aream AbgL: eft autem area ABYL 
dupia re^anguli ABY, & area Abgt dupla ( !«. 
27. } fedoris ASf , feu 2(|uaHs rei6ianguld SA in 
arcum Af : ratio ergo illorum temporum eft 
iABxBY zABxBY* 

ut -*-— — ad arcum Af : eft vero 

SA . SA 

==C2SZ* =xSH^ =SHx SG=aSZK SX»3)BYx BT; 

lARtBY 
atque adco — r— ^=;BT=:AF ; lUaei^o tern* 

SA 
pora per AB, Ab funt inter fe ut ordinata ad 
pafabolaip BT , feu uc chorda circuli AF ad 
arcum circuli Af. & fi punAa B, bcoincidant, 
tempora ilia per eamdem fpatii partem ABerunt 
ut chorda AF ad fuum arcum AF. 

B 2 Si 



/ 
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i I 

' Si Ab — L. ■ AS, erit chorda A£s: AS ; adeo« 

que pofico quod duo corpora . incipianc moveri 
eadem vi AD ex quiete , tempus defcenfus per^ 
manente eadetn vi conftanti per ditnidiatn a 
centro diftanriam AS , erit ad tempus per in- 
tegram dtftantiam AS in vi deerefcence in ra« 
none diftantiarum. ut radius SA ad auadrantem 
peripheric AFC^ feu ut diameter ad femipcri- 
pheriam « 



S C H O L I O N . 



4«?S«/^'U£ in hac prima fe^isne demon 

^^ V^ftnivimus theoremata fatis> notafunir 

^1 de motu corporum defcendentium' ' per cy^ 

^^ doidem , fed diftintius & generalius a nobis 

^\ ' demonftrata , qadd indicafle* iujSiciat • 

• / « . 

S E G T I O II. 

De motu corporum re£iilineo in vi centrifuge dim 
fiuntia a centro vifium direSle profortionali ^ 

LEMMA. 

V. 

' : . 

§•36. C*IT curva quasIibetAF, datumqne puti- 
O £luiti S five intra, five extra curvam 
five in ejus perimetro, in quo duac revise' quas- 
cumque SA, SN fe invicem fecem ad afigulo$ 
redos, quamm altera SA fit veluti axis cuiex 
omnibus xorvse pundis ordinentur normales 
FB, fb* tangentes vero in iifdem pundis FN, 
fn abfcindant ex alia re£la SN partes SN , Sn , 
quibus ad eumdem axem SA , eafdemque ab- 
iciflfas SB, Sb ordinentur aequales BG, bg; cr 
quo nova oriatur curva Gg . Dico fpatium 

GBb{^ 



t)e Corporum motu riBiUneo , &c. 21 
(jBbg hujus curvasduabus quibufcumqueofdin^ 
tis BG, bg; axesiBb. , & curva ipfa Gg com- 
prchcnfum duplum. cffc corrcfpondentis trilinei 
FSf priori curva Ff & radiis SF , Si ex date 
punao S dudis comprehenfi . 

Nam du<Sa ad FBG infinite proxima YXZ % 
& FR ad BX parallela , acque ex pundb S Ai* 
jpcx tanc^ente FN pcrpcndiculari SP. Quoniam 
YR, SN funt parallelae , crunt* ^nguli RYF , 
SNP sequales , atque adeo fimilia triangula re- 
aangula RYF, SNP.- quare YF. FR (fivcBX) 
: : SN (five BG). SP. & produdammediorum 
BG X BX ( hoc tft area iB6nite parva GBXZ) 
aequale produdo cxtremorum FYxSP, feu du- 
plum crianguli asqucalci FSY: Summaergo area- 
rum GBXZ, hoc efl area GBbg dupla eft Turn- 
mas mangulotum FSY hoc eft triiinei FSf. 

Cur^a de qua egimus |'.26«&27> eft caful 
particularis hujus lemmatis ^ cujus forcaflis in 
fequencibus frequens crirufus, ideo placuitbre- 
vitatis gratia femel hie & general ius apponere« 
Scd ad rem redeamus. Fig, 

S^^7^ Cekritates & tempora eodem plane 12. 
modo repcrieritur in vi ccntrifuga quo fe^ione 
prima reperta funt in vi centripeta » Corpus 
ex quiete in punito A repellatur a centro vi- 
rium S per redam AB, ficquefcala viriumidem 
triaagulum A S D cujus aequatio BE ( f ) =: B S. 

(X). 

J. 38^ Qaadracum velocitatis in B (uu) eric 
proportiotule areae ABEDfeuBSE-— ^ASD, hoc 
eft xx-^--*aa ( pofitis iifdem denominationibus 
SAs^a, SBscx) quare asquatio ad fcalam ve- 

locitatum AF ( /. 1 1 ) erit uu==:xx aa quae 

eft ad hyperbplam asquilateram centro S, jfe- 
miaxe SA dcfcriptam. 

i. S9. Si ex pundo F ducatur cangens FN , 

B ) qu£ 
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qux Kcurrat in N femiaxi tratiArerfb CS pro- 
dudo, eric ex conicisBF, feu SM. SC .*: SC. 
SN; quare fi FB producatur , fumaturque BG 
se^ ualis feu proportioaalis cum SN , idemque 
fiat in ceteris ordinatis, emerget GL fcalacem- 
porum eiementarium (JT. lu) , quippe recipro- 
ca fcalse velocitatum A¥ , iiquidem BGxBF 

(zxv^iiIIII^a^==^^*> ^^^ ^^* ( aa ) & z = 




J. 40. Tcmpus integrum ab initio motus per 

aadx 

fpatium AB erit (J.,11) t=:S, 7——-=^ i^uod 

difierentiale eft duplum differentiaiis trilinei 

hyperboiici comprehenfi arcu AF, femiaxeSA, 

8c radio SF dudto ab ejus centro , ut ex 1cm- 

matc praeccdcnti S. 36. patct , & tota area 

/ aadx \ 

GBAL (=rS. ( /— — ^ ) dupla eft trilinei 

\v/xx aa/ 

hyperboiici ASF, cui proindc proporrionale eft 
tempus per AB. 

jr. 41. Si eadem vi ccntrifuga duo corpora rc- 
pellantur a centro S, unum ex quiete in A 3 
aliud ex quiete in P , velocitas corporis P in 
quolibct punfto R ad velocitatcm corporis A 
in quolibet punfto B eft (i'.4.) in fubduplica- 
ta ratione arearum PQOR ad ADEB, feu SR» 
— SP» ad SB* -SAs hoc eft (dcfcriptis cen- 
tro S hyperbolis acquilateris PT , AF , qua- 
rum femiaxes SP , SA *) ut RT ad BF. hyper- 
bolae ergo PT, AF erunt fcalae velocitatum re- 
lativas (i'.i4),\& in quolibet punfto B velo^ 
citatcs corporum venientium ex quiete inpunF^ 
€ds A , P erunt inter fc ut ordiriatas BF , Bv 
ad diftas hyperbolas • i". 4^* 



De CoYporum motu reEtiUneo , t^c. ej 
. f. 42. Quci^admadum f . 39. ope langentium 
FN conftru£la eft fcala temporum elenicntarium 
CL reciprpca fcate vcJocitgtum AF , ica ut re- 
^angulutn quarumcumque ordinatarum GB'^UF 
lit sB(|uale quadrato fetniaxis SC live SA ; ica 
iimilicerope tangeacivim hyperbolsj^ PT conftrua- 
tur fcala temporum elementarium XH recipro* 
ca fcala velocicacum PT 9 uc fcilicec redlangu- 
lum quarumcumque ordinacarum XBxBV a?que- 
tur quadrato femiaxis SP ; eritque pf r lemma 
prascedens ( §, ?6. ) area ALGB dupla triliiiei 
hyperbolici SAF ; & area PHXB dupla trilinei 
byporbolici SPV : Veruni hujufmodi fcalag tem- 
porum elementarium noii ita inter ferefpondent 
uti f. 14* requiritur , non enim eft GB ad BX 
ut reciproce BV ad BF • nam ex conftruftion^ 
GB3«BF asquaturSA* , & XBx BV xquatur SP^ . 
Itaque fiat ut SP' ad SA> ita BX ad BZ, fi- 
ve ita VBxBX ad VB><BZ i eritque VB^BZ 
!;:;^A« s::;;=;FB»BG ; Si modo per punftum Z 
defcribatur curva ZIK fimilis curvae XYH , ita 
nimiirum ut quaslibet ordinatas RY, RI tint in- 
ter fe ut BX, BZ; atque adeo tota area PHXB 
a4 arcam PKZB ut BX ad BZ , five ut SP* 
ad SA» ; erunt are* ALGB, PKZB fcalaetera* 
porum elementarium relativas ( /• 14. ) in mo- 
tu corporum ex quiete in pundisA, P, ^tem- 
pora horpm motuum per quasiibec fpatii partes 
AB , PR erunt inter fe ut are« ALGB, PKIR, 
hoc eft in r^tione compoGta areas ALGB ad 
aream PHYIl ( feu trilinei hyperbolici SAF ad 
irilineum SPT ) & area PHYR ad aream PKIR 
( feu SP -* ad SA * ) : tempus ergo per AB cor- 
poris venientis ex A ad cempus per PR corpo- 

SAF SPT 

ris venientis ex P eft ut ■ ad ■ ■, 

SA* SP* 

nimirum tempora ilia funt diredle ut trilinei 

B 4 hy- 
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hvperbolici ASF, PST, & inverreutremiatiiinl 
SP, SA quadrate. 

Parum diverfc hie temporum proportio reper- 
ta ed ac §. 32. in vi cencripeta , fed hoc idetil 
raciociniutn ibi adhibere potuifTemus / at etpe* 
ditior & fimplicior res erac in circulo quam iii 
hyperbola . 

§. 45. Si est centro S ducatiif refia quaslibet 
ST , quae fecet hyperbolas ih puhdis , T , F ^ 
ex quibtis ducantiir ordinatae TR i FB ; & ex 
punftis P , T , A 3 F ad cottimunem afympto- 
tum SE orditiata^ Pp , Tt , Aa , Ff , quae du^ 
poftremae feccnt in m > h hyperboiam PT, Erit 
primo SB^ • SR* (t: BF* RT* ):: BS» — — 

SA» RS* SP* : ideoque permatando & 

dividcndo SB* . SA* :: SR* . SP» ; & SP. 
SA:: SR, SB:. ST • SF. Erit fecundo Sp. Si 
(:: SP. SA *: ST. SF ) ; : St. Sf ; atqud adeo 
quoniam in afymptoto ratio abfciflaruth Sp ad 
St eademeft ac ratio abfciQiirum Sa ad Sf, erunt 
fpatia hypcrbolica PptT, mafn intier feaequa- 
lia . Erit tertio trilineum hyperbollcum PST* 
aequale quadrilineo hyperbolico PptT , ut pa- 
tet ex aequalibus tridngfflis SPp 4. STt detradd 
communi triangulo Srp , additoqne communi 
trilineo PrT : itemque trilmium ASF aequale 
eft quadrilineo AafF. Quibus pofitis erit trili-^ 
ncunv ASF ad PST iit quadrilineum AafF ad 
PcvtT five ad huic xquale quadrilineum ma fm 
eft vero quadrilineum AafF ad mafn ut Asl 
ad ma ( in eadem enim rdtione funt fingulaf 
correfpondentes ordinatse ad utramque hyperbo* 
lam) five ut AaxaS ad max^S feu ad PpxpS^ 
hoc eft ut SA * ad SP » . Igitur trilineum ASF 
eft ad trilineum PST ut SA» ad SP* ,& 
ASF PST 

'= ; hoc eft ( §. 4^- ) tempo- 

SA* SP- 

ra 



De Corpornm mUtu feSHlineo , &*€. af 
fa per AB j PR aequalia . Si ergo ex ()uiete in 
pundlis P9 A moveantur corpora, , fpatia qusli- 
bet PR , AB , qus fine iacer Sc uc^ diftancias a 
centro SP, SA , eodem tempore percurrentur; 
quod idem demoaftratum eft §• ji. in vi cea* 
cripeca. 

§• 44. Si corpus ponacur in quiete in centro 
S y (\ nempe SA (a) :z=20j eric uu=(§. 3&) 

XX — ^aa.=t=:«x>- & zs*— > atque dt=: zdx 

X 

dx 
C3= — - J cu jtts integrale efffc poteft vel ^uanti- 

dx I -• X o 

talis infinits&< nam iS. — =5. x dx = ««-— 

X . • o 

=^—=00 )vel logaritbmus ipfius x finem* 

o 
pe iiddatur vel detraharur quantitas aliqua con-* 
ftans • quGS quidem clarius explicanda funt • 

Si itaque corpus ex quiete in centro S mo^pig, 
veatur per SAB. , quadrata velocitatum uu ini^, 
pundis A, B erunt nc trianguli ASO, BSE , ii- 
Ve ut quadrata SA ^ ^ SB > ( xx ) : fcala ergo 
velocitatum eft eadem ac fcala virium nimirum 
triangulum BSE! : ejufque trianguli curva reci- 
proca, qufls eA hyperbola inter afymptota GHL, 
eric fcala cemporum olMientarium > hoc eft BG 

(z)a3=--— .^i*-*- i . Teinpus ergo ab initio 

inocus in centro S ptv fpatium quodcumqueSA 
erit uc area afimptotica SLHA , quse eft infini** 
ta . At vcro tametfi corpus in centro S pofi«* 
turn nonnifi tempore infinito fpatium quodli« 
bet SA percurreret , tamen in dato quolibet 

pun- 
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^u&o A ca celeritace impelli poteft, quam eo 
snotu acquireret , celeritace nimirum AD i in 
quo cafu tnotus per AB concinuacas easdem fca^ 
las celericacum oc cemporuni eiemcncarium ha- 
bebic : cempora ergo ab initio hu>us motus in 
date pundo A per fpacia quadibet AC , AB 
erunt ( §. 8. ) uc area hyperbolicas AHFC , 
AHGC Notutn vero eft has area.s hyperbolical 
eflfe logarithmos abfciffarum SC , SB (x) 9 ita 
nimirum ut , Aimpta abiciffa SA pro unitace ^ 
(int hinc inde abfciflas fuperiores SC , SB &c. 
termini afcendentes progreffionis geometricse , 
& abfciflfse idferiores Sc , Sb &c« termini de« 
fcendentes , quemadmodum areas hyperbolical 
fuperiores AHFC , AHCB &c. func termini po- 
iitivi progrdlionis' arithmetics) iSc; area^ inferio* 
res A H ic ^A H g b &c. funt ejusdem progreA 
iionis termini negativi hinc inde ab ordinataAH 
ubi area eft nulla . 

Si ergo ad eafdem abfciflfas SC , SB fiant or- 
din^tas CM , BN proportionates areis AHFC , 
AHGB, erit curva N An logarithmica, &quas» 
libet ot^dinata BN erit logarithmus abfciffa? Sb^ 
fcificet BN==L x. Itaque tempus quo corpus 
defcribit fpatium AB ( (eu dicas differentia teni« 
porum quibus defcribuntur fpatia a centro SA , 
SB) eft ut BN logarithmus diftantia^ a centro 
SB. Similiter tempos quo defcribitur Ab | feu 
differentia temporum quibus defcribuntur SA , 
Sb, eftutbn logarithmus diftantiae Sb. Si ergo 
in dato pundo A impellatur corpi^s furfum vel 
deorfum velocitaceAD , fcala temporum motus 
accelerati furfum per AB , vel retardati deor- 
fum per AS erit logiftica NA n» 
p. §• 45« Si motus in eadem vt centrifuga inci* 
|*piat a centro S cum aiiqua relocitate SC , 
'quam exempli caufsa acquireret corpus eadem 
vi centripeta ad centrum decidens per altitur 

dinem 
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De Corporum motu teBilineo , ©*£% rj 
\dincm aS , & ex centro S. inde wpcilatur vi 
ccfltrifuga per Sa , eric uu =s aa -^ xx , 5c 
I dx 

22 = -—. , & dt = ^J===:r quod eft 

aa-^xx ^ aa-^xx ^ 

difjferentiale ejusdem ac fupra trilinei hyperbo- 
lici CGinprehenfi ab hyperbola Cb , temiaxe 
tranfvcrfb SC , & radio duflo ab ejus ceiuro , 
fumpcis in axe conjiigato SA abfcidis == x , 
<]uod innuille fufficiac ne eadetn repeterfs vi- 
deamur. 

§. 46. Quae difta funt §. 52. in vi centripec^ 
ii corpori ceieritas aliqua cxterno impulfu im- 
primatur , applicari eciam poflunc in vi centrif- 
fuga : reperiri nimirum piindum A, a quo cor- 
pus moveri debeac ex quid* uc in date punr 
&o B datam velocicatem BF acquirac: (iquid<:m 
centro S per datum pun£lum B defcrJpto circui* 
lo Bd , quern fecec in d reda ex F parallela ad 
SB , fi ex d ducatur fuper SB perpendicularis 
dA , habebitur pundum quaefitum A vertex hy- 
perbolas feu fcalae veiocitatum AF; quod exdi- 
&XS darum eft • Si data ceieritas BF squetur 
SB punflum A coincidet cum S ^ & erit cafu^ 
§, 44. , atque hyperbola AF coincidet cum a- 
fympcoto SE. Si demum ceieritas BF (it major 
quam SB erit cafus §• 45* , & tum centro B di< 
nantia BF defcribi debet circulus qui fecabic 
SM in pun^o C vertice hyperbolas feu fcalas 
veiocitatum Cb : quas ex didis clara funt » 

S C H O L I G N. 

f. 47* TVJ^ prorfus vana & a naturalium rc- 
x\ rum ufu loi^e aiiena hasc virium 
centrifugarum contemplatio exiftimetur ^ placet 
Exempli loco Problema phyiicum proponere ^ 
quod ex didis facile folvetur* 

Scit 
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Sit Tas ACMN hydracgyro^ vcl aqua, aia: 
Fig. ^^^^ liquore honiogcneo ( qui compreflioneoi 
^^ non paciacur ) plenus , & in ejus fundo &t par- 
ticula feu bulla aeris A liqUore ipfo levior uc 
furfum actolli debeac : quaericur ejus afcenfus 
vis, & celerltas in quolibet pundo B., icemcem« 
pus per quatnlibet fpatii partem AB. 

Experimentis conftat ( uc videre eft apud Ma* 
' riocte, Hift. Accad. Paris, an. 1703. Tranf. Phi- 
lof. Londin. 1^71. David: Gregory Aftn Pb» 
lib. V. prop. ;. & alibi ) denfitates aeris datae 
quantitacis comprefli ponderibus comprimenci- 
buseflfe proportionates: Cumque gravitates fpe*- 
cificas iint deniitatibus proportionates ] erunc 
gravitates fpecificae ejufdem quantitatis aeris ii(^ 
aem ponderibus comprimentibus proportiona*^ 
les: quare gravitas fpecifica bullae aeris in fun* 
do A ad ejufdem aeris gravitatem fpecificam iti 
loco B erit ut pondus liquoris N'ACM ad poa* 
dus liquoris NBRM, hoc eft (ob iiquidi natu* 
ram ) ut altitudo AN ad altitudinem BN. Hoc 
pofito (it gravitas fpecifica liquoris vafe conten* 
ti ad gravitatem fpecificam builse aeris in fun* 
do A ut CA ad CD , jungaturque MD / erit 
ex didls gravitas fpecifica aeris in fundo A ad 
gravitatem fpecificam ejufdem aeris in quolibet 
alio loco B ut CM ad RMj five ut CD ad RE/ 
quare gravitas fpecifica liquoris ad gravitatem 
fpecificam aeris in quolibet loco B erit ut RB 
ad BE; & differentia harum gravitatum , five 
( ex Archimede Prop. VI. de infid. hum.) vis^ 
qua aer B furfum impcUitur erit femper pro- 
portionalis reftae BE in trapezio NADM ordi- 
nata?, feu diftantias BS a pun^o S ubi produ* 
&x NA , MD conveniunt . Aer igitur ex fud* 
do vafis A movcbitur vi centrifuga tendente 
ad centrum S diftantiis ab ipfo centro dire^ 
proportional! . . . 

Hinc 



De Corporum^ motu reBiltneo , &c» %f 
Hinc defcripta ccntro S , verticc A , axe AN, 
hyperbola AF, eric celericas in quoii^ei: pun^o 
B uc ordinaca BF , & cempus- per quamlibet * 
fpatii partem AB uc crilineum hyperbbiicutn 
ASF, 
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E X E M P X XJ M in. 

Tic motu corparum reBilin^e in.vi centrali'fuadra'* 
tis dijiantisrum a ccntro rcciprocc." 
propoftiomdi m 

• S E C T I O L 

Et primum in vi- wejuripeta • 

§.48, T^Ecidat corpus '^3&' quiets in pundo A 

JL^. pcfta ad ceocfum virium- S i jfitque Fig, 
vi$ AD in pundoAad Yim BE in quoUbetalia 15. 
ptin£lo B rcciprocc utSB^arfSA^: fcala viriunt 
DE eric hyperbola cubica imer afymptota SA, 

SC, cjufque scquatio crit BE(f>=:*-^/\_ I. 

' f i 4?- Quwc area EBSC (S*fd») r= S. — Ar 

-I ^ . -• -I 

, & pofito x==:SA=a> erit areaDASCrs:--. 

X ' ' a 

itaque asquatio geneialis ad fcalam velocitacum 
JVF ( /* iO^ ) ttu=Q.--^S.fdx evadit uu = — ^ 

1:1 a-^ X • 

^.^^.^3 five uu ■■ , foilicet qUadratum ve« 

a X' ax 

locicatis BF' ( uu ) eft, proporcionalc quantitaci 

hoc 
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•*"— , hoc eft dirc£le ut fpRacium p crcurfum A B 

X 

(a— x)) & reciproce ut rpatittttl percurrendum 
BS (x). 

£c quidem quadrata velocitatum BF , bf in 
qrtibuslibet piinais B, b funt ( $* 4- ) Ut afc« 
hyperboliDae ABED, AbcD .• area vcro ABED 
eft dhfefcntiJl areaitim BME, AMD, feu ( in 
hac hyperbola cubica ) redan^ulorum EBS , 
DAS: fi ergo inter afympcota SA, SC ducatur 
per pundhim D hyperbola apoUoniana DR , quas 
fecet in R ordinatatu Bl£ , erunt refUngula 
DAS , RBS ajqualia , adcoque EBS — DAS =33 
EBS_RBS=ERxBS— CobEB. BRt-rBR. Aa-.- 
AS. SB, & dividcndo ER . RB:: AB. BS)RB 
xBA: fpacium ergo hyperboiicumDABE aequa* 
tur re£tangulo ABR: fimilitenque demonftratur 
fpacium DAbe asqaaie redangulo Abr.« Suntau« 
icm redangula ABRy Abr in. ractone compofi* 
ta ex AB ad Ab ^ & ex BR ad br, ftve Sb ad* 
SB: quare fpatia ilia hyperboiioa ^ feu quatdra* 
ta velocitatum in punitis B^ b^ fuftt dire^ m 
fpada j^rcurfa AB, Ab, & reciprece ut diftan- 
tias a cdntro Sb, SB. 

Scala'crgo velocitatum AF erit curva ejus 
naturae , ut ordinatarum BF , bf quadrata fine 
uc abfciflas a vertice A applictte ad abicifla^ a 

AB Ab 

centro virium S , hoc eft ut — » ad .- qual 

BS bS 

curva conftrui poteft ope femierrcult \qI (emu 
eliipfeos AHS fuper dianietro AS« nam du^ta. 
in vertice A cangente AG infioice prod«£la ^ 
ex pun^lo S ducantur SG , Sg fecantes circu* 
lum feu elliptim in H , h , ex qutbas .pundlis 
ordinatas BH, bh producantur in F, f, u« Utit 
BFrss/VG, bfsssAg &c. caque curva AF erit ver« , 
. . foria^ 



De Corpdrum motu teSiliiko , &(. jf 
foria , de qua vide epift. noitrath ad cl. Lo* 
rentinium num. 27. 

§. 50. Poteft eadem verforia conrtrui opetan<* 
gentium. Scilicet ex quolibet pundo h circuli 
vel eiliplis dueatttr tangent hX, quasa tangeti^: 
te in vercice A abfcindat AX ; erit hsec AX di- 
midia fupradidse A^ ( ut pate t ex codicis )kn.^ 
bf ordinatas ad verforiam. Ex qua conftru^o- 
ne patet , aream quamcumque Ffibf ordina(is. 
FB, fb, axe Bb , & arcu verforiae Ff carrtpre- 
henfam quadruplam e(fe trilinei elliptic! feu cir^^ 
oikris HAh ramis AH , Ah , & arcu Hh com- 
prehend; quemadmodum vcrforise fpatium inte- 
grum NAS quadrupium femiellipfeos aut fen^i- 
circult: eft enim hie cafus particularis lemma* 
us §. 36. (ig« II. Si oimirum ip(i AX ponatur 
ssqualis ordinata bn^^demque fiat de aliis or- 
dlnatis ^ orietur curva verforia AnHN , cujus 
quaelibet ordinata& BH , bn dimidias funt ordi- 
nacarum BF, bf ad aliam verforiam AfF. hasc^- 
que verforia AnHN tranfit per pun£lum Hme» 
dium femicirculi AHS, 

/. 51. Quod fi corpora duo decidantex variis Fig. 
a cenrro diftantii^ aiterum vi^licet ex quiete. i6« 
in pun£^o A, aiterum ex quiete in pup£lo a , 
per quaslibet i)>atii partes AB , ab ; quasratur* 
que ratio Velocitatum in pundlis B^ b. In fca* 
la virium ducendas funt ordinatas AD, BE, ad, 
be, & per punda D, d , hyperbolae apoUonia- 
nae in f. prascfed. DR , dr, erutit quadrata ve- 
locitatum in punfHs B, b, ut areas hyperboli- 
cae DABE, dabe, feu (i.49.) ut reftanguliAB 
X BR , abx br ; fcilicet in ratione compolita AB. 
ab) & J^Ri br; quarum rationum ultima BR.: 
br componitur ex rationibus BR. AD(feuSA. 
SB ), AD. ad ( feu Sai. SA* ), &ad. br(fett 
Sb. Sa ), quas tres rationes componunt ratio<f 

Dum 



31 • Uber Ttivmf 

TSan reSftiiguli SaxSb ad redangulum SAxSB.*^ 
Quare quadraca ilia ; velocicatum in pun^is B, 
b funr compofite ut AB ad ab , & Sax^b ad 

AB ab 

SGx SB , £:ilicet ut ■ ■ a d w-— - ,' qujemadmo^ 

SAxSB Sa»Sb 
dum analytice f • 49« rcp^tum eft , five dicas 

AB ab 

dii«£le ut -*-^ ad — -— , fpatia Qii)Dii:uin per^ 

BS bS 

curfa applicata ad fpatia •percurrenda , .& rcci- 
proce ut diftantia: ctatii^^ kucio mptus Sa ,. 
SA* 

Scalas ei^o Telocitatum , quae fe invicem. xn(^ 
I^ondeat ( $• 14. ) in hifce mocibus fimt verfo^ 
lias AF 3, af , in quibus quadraca ordinatamm. 

. AJi ab 

BF, bf fint ut— — ^ ad~^-; ImjuTmodi vera 

BSxAS bSxaS 
verforias tonfiruuntur ope ellipfiutn. AHS, ahS^ 
quarum axes majores. AS , aS fine reciproce uc 
quadrata minoriim axium..- Iiam fi punclaB, b^ 

AB ab 
fint centra cUipfimn cfii— r^=gr:' 1 "i; quar«iik 

BS b& 

hoc cafii crit BF* bf*.: ; •— ^ * — -^-^ Sunt aii* 

AS aS 
tern BF3, bf (ut conftat ex conftrudione verfo*. 
riae I. 49* ) dupla femiaxium .mtnorum HB y^ 
bb , hoc eft a^ibus niinoribus equates : quare 
Sec. ,1 

. /• 52* Coroll. I. Si didantia^.a cemro AS9 ^St 
proportionalicer dividancur in B. b^ ut nempe 

AB ab . 

fit —::=—*, quadrata velocicatum in pun- 

BS bS 

ai3 



De Corporum fnotu reSiiUkeo , 0*0. jj 
^is ilits fi^ b erutit inter fe in ratiani coftan- 
ti) nempe reciproca diftantiarum AS, aS. 

§• 53. Con 2. Si diftantiis .atxrcotroAS, aS its 
dividantur in B, b, uc ratio AB ad BS (it ad 

AB ' ab 
rationcm ab ad bS , five dicas fit — — • ad — — 

' • : ' ' . .' ^ BS bS 

dire£le ut diftantias Jpfas SA ad Sa^ vejocitates 
in pundis B, b erunt asquales* 
§. 54. Porre cum fcala veiocitatum fit (J. 49.) 
a^x 
iiu:r=:«~^, eji9s rtciproca crit fcala tempornm Fif». 

ax 
dementariunt [f*io*}2z =rsi*— -, eadem ni-i 

ttiirum verforia fitu inverfa defcrlpta fcilicet 
vcrtice in pun^o S. . 

Scala vcro temporum integrorum { i*. lo. ] erit 1 

tsg^zS^l Xa^ dx , iciidt=sdx l/^EI 9**^*^^ 
<^. ^x ( hoc €ft ordiitata ad fubtangentem ) :: 



\r X. V a-^x, in ibbduplicata videlicet ratione 
SB.BA> qua^ cftproprictascycloidi^, cujus ver- 
tex Ay axis feu diameter circuii genitaris AS. 

Confiansquafititasv a * in hoc calculo curvam 
non niutat';'Haec Tero clarius diftinguenda ac 
demonftranda funt. 

§.55. Decidat corpus ex quiete in puniteA, -,. 
fitqoe (fcala vdodtatum verforia A FN circulo ^'S- 
fea eliipfi AHS genita^ odrdinati(qiie FB , fb , ^7« 

AB Ab 
crit FB*. fb*::— '— . — . Itaque in fcala tem« 
. - BS bS ... 

; • C porum 
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porum elcmcntdrium SGM ( quas dl rccipro** 

SB Sb 
ca {C9\x velocitatuni ) eric BGi. bg«:: — ..-^y 

BAbA 
cadem nempe veribria ^ cujus VefceX S f afym- 
pcotutn AM.^ 

Tempora ergo pef Ab, AB funt inter fe uc 
ar^as hajus verforias MAbg , MABG v feu uc 
areas circulares aut ellipcicas ASp ^ ASP ; illas: 
enim areaef Tunc harum arearum quadruplas uti 
ex /. 50. coUigitur, 

Quod £\ ciirva APS fie circulus , ( liMt . enim 
Fic. ^cl cireulum eant poncre vel ellipfim at di- 
18, dlum eft ) area ASP acquatur (t&ott ACP una 
cum trianguIo'-GPS^ at Vero f^or ACP aequa* 
cur arcui AP dudo ii!i fcmilfein Ji'adii CS ; & 
triangulus CPS xquatui^ ordinatar PB du£las in 
femiuem radii CS .* Ergo area circularis ASP 
aequatur arcui AP & ordinatae PB fimui fum*' 
pets dudis In femiradiurh: limiliter detnonftra« 
bitur area ASp a^quatis arcul Ap cdm orc^ioata 
pb dudlis in (cmiradium. TcmpdracfgOfdefccn-' 
fus per AB, Ah erunt inter fe ut AP^PB ad 
Ap4.pb, feu ut BT ad be ordinatae^ ad c^clpi- 
dem vercicc A circulo APS defcrff>tain / 

f. 56* Si corpora duo decidant. ex variis di-* 
F*8» ftantiis a cetitro , puta ex quiete in pundis A i 
^9* a Y (^uasratarque ratia teniporum dc£cenfus per 
quashbec fpatii partes AB, ab. Quonisim fcala^ 
teniporum id his motibus funt verforiasf AF ^ 
af ( §. 51. ) quarum eHipies genitrices AHS ^ 
ahS habent axes AS, aS reciprocc ut quadraca 
axiom con jugatorum hi y BF / proinde harum 
verforiarum curvaefrecfprocas, hoccft('§. 14. Jfca- 
las temporum eJementarium ^ eflc debentvcrft>- 
ria SO , Sg genit» ex cUipfibus SPA , Spa , in 
quibus Sixts $4) Sa.finc direAe ut qoadrata a-» 
xium conjugatorum BG, bg, five uc reflangu- 



J^e CwpoTum main te&ilinco , &€. ^ 5 
la ipforum flxium S A , Sa in fuas refpe^livas 
parametros: ergo harutn ellipfiumSPAy Spa a> 
quales funCi a^que adeo ellipfes ip&c ad com* 
muncm verticem S xcjuicuhras^ 

Tempore ergo defccnfus corporum per fpacia 
AB) ab filtic inter fe uc areas di6larum verfo- 
iriaruiTi MABG'^ tiiabg 5 fiv^ QC areas elliptical 
PSA, pSa (y. 50. ). 

Si altera harum ellipfiuiti puca.SPA ponatur 
eir^ulus , cujus nempe .par^cter fit ipfa dta* pj^ 
ihecer SA j erit haSc eaderxi . SA parameter re- ^o. 
liquas ellipsis Sp9 , cujus pryinde axis conjuga* 
tus eft med i lis proper tionaiis in ^er Sa^ SA; ^ « 
axis Sa ad .aMm conjugacum e;rit in (ubdupli* 
cata ratione Sa ad SA . Defi:ribatur nunc fupec 
aite Sa iie#icirculus SCa, & circulis SPA^ %C\ 
defcribantur cycloides ATR, atr / erit ex de« 
monftratis jn deicenfu corporum ex pnndlis A, 
a ^ tempus per AB ad tempos! per ab ut area 
circularis ASP ad ellipticam aSp , hoc. eft ia 
ratione compoCtca areae ASP ad aream circula* 
rem aSC| & huju^ areas aSC. ad ellipticam aSp, 
) at vero prima. harM.m rationumASP ad.^SQ^ft^ 

eadem .(. f. 55. ) qiw BTx~— SAad btx Sa, 

feu BTxSA ad btxSa . Secunda vero iUarum 
rationum , areas fcilicct a&C , ad aSp eft [ ex 
conicis ] eadem quas ordinata^ bCad ordinaum 
bp, ieu axis Sa iid axem conjugatum ellipfis , 
live ( ex iiipradit^s ) in fubduplicata racipne 
Sa ad SA : qusis. dtise rationes BTx SA ad bt x Sa , 

& V Sa nd.v SA componuij^t ratioqem BTx 

^ SA ad btx^Sa: in hac ergo racione funi: 
tempera dercenfus pei" AB , ab, fcilicet in ra-. 
tioae coropoiita .Q.i:dinatarum ;)4 cyclpides BT. 

C 2 bt, & 
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ht y & fubduplicata diftantiarum ab initio ino« 
tus SA , Sa , Uti analytijcc rcpertum eft §. 54. 

§. 57. CorolK Tcmpbra igitur dcfcenfus ex 
quicte in pundlis A, a per Integra Tpatia AS, 
aS ad centrum ufque , fuiit compofite ut SR 




ad Sr ( five ut SA ad Sa ) & ut v SA ad 



V^Sa: atque adeccjuadrata temporum per AS, 
aS, funt ut cubi diftantiarumfeufpatiorum de- 
icriptorum AS , aS . Quod etiam ^demonftrari 
poteft ex coroll. i. 52, Nam fi fparia AS , aS 
dividantur in partes infinitas propbrtionales m* 
tegris fpatiis AS, aS ^ numerus harum partiutn 
erit in utroque fj>atip secjualis : veiocitates vero 
quibus^^ particulae in fpatiis iftis iimi'les & fimi- 
liter politsB percurruntur funt femp^r ( §. 52. > 
in conftanti ratione recipfoca fabduplica[ta fpa* 

tlorum, fcilicet ut v aS ad ^AS : Tempera 
vero quibus fimiles illas & fimiliter policas par-^ 
ticulae percurrtintur funt ut particulisc illae dire- 
^e ( qua? pro|^ortionale$ ponuntur fpatiis inte* 
gris AS 9 aS ) & inverfe ut veiocitates , hoc eft 

( ex didlis ) direfte ut v^AS ad v^aS ; quae 

dua rationes compenunt rationem ^AS' ad 

V siS* : quarc in eadem ratione «runt etiam In- 
tegra tempora per fpatia integta AS*, aS ' five 
quadrata ho^um temporum ut <;ubt^ fj^atlorum 
defcriptorum . Q. E. D. 

§. 58. Huciifque inveftigaviwus'cclcritates & 
tempora in cafu quod corpus incipiat moveri 
ex quiete in data qualibet a centro diftantia fi* 
nita : yVerum in Hac virium cehtripetarum lege 
fi COITUS decidat ex infinita diftantia , imo & 
/ in in- 



^ 



De C'ofporum motu reBHIneo ^ &€• 57 
!n infinita diftancia adhuc fuppooatiur aliquo ce« 
kritatis gfadu donatuiti, non ideo infinitam ee«> 
leritatem acquiret » donee ad centrum ufque 
vij^ium S non percingat, 

jf. 59. Id conftat ex ipfa fcala virium centrn- 
Hum> quas eft hyperbola cubica , cujusareainfini*^S< 
te longa AMD ( proportional! s quadrato vclocitatis ' S* 
in pundo A corporis cadentis ex 'infinitadiftan* 
tia ) eft quanticacis iinitas , a^qualis fcilicet re: 
Aangulo SAD. Itaque fi §. 49. in equatioaead 

a-— X 
fcalam vclocitatum uu =2=: > ■ '■■ pona-^ 

ax 
cur qUanticas a ( SA ) infinita , hoc eft pun* 
^um A ) Unde motas incipit ex quiets , inii« 

1 
aite remotura, iquatio ilia evadct uu r=: — — -^ 

fcilicet hyperbola cubica . Hujus reciproca 
zi === X crit parabola fcala temporum ele* 
mentaritini i» Et fcala temporiim integrorurti 
( §* lo- ) P^** fpacia petcurrcnda ufque ad <cn-i 

trum, t =s S» -- 1L^ dx=:-. fc— .xT , qu« 

cii ex genera pafabolarum^ 

jT. 6q. Quod {\ corpus ab infinita diftantia 
dcfccndcre incipiat non quideni ex quiete > fed 
ca adhuc ibi celericate donacum , quan) acqui-^ 
rerec cadendo ex infinica diftantia ufque ad 
pundum datum A ( polita diftantia SA=t= a ) • 
In hoc inquam cafu quadratum velocitatis in 
pun£to B crit proportionals fumma^ arearum 

X 

^§. 4. ) AMD , BMB , fcilicet uu = ^ 

I 



X 



\ 
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= y qu« ^ft fequatio ad yerfbriaiq 

X ax 

hyperbolicam , de qua vide epi(tolam noftraof 
ad CI: Lorentinium num, 27..Hujus vero curva; 

ax 
k'eciproca zz n=: -rr — crit fcala temporum 

a-^-x 
Clemen tari urn , £quacio vero tetnporum inre- 
gronim tt\\ dc =dx J / ax "" > ^^^ ^^^ 




in data proportione ad differentiale bilinei hy- 
perix)lici arcu hyperbolas & radio a vertice S 
du£lo coinprehenli , Sed geometricam haec ex- 
plicafionem demonftracionemque requirunc. 
Fig. §• 6i. Cum hyperbola cvibicas DB ( quas iti 
i6thac hypothcli c(t f<pala virium ) fpatium afym- 
ptoticum ad partes C fit infinitum , ideo cor^ 
pus cadendo ex quiete in quolibet dato punflo 
A ufque ad centruqi S , in hoc motu per AS 
omnes vclocitatis gradus excurret , ita nimiiim 
ut in pun£lp A veiocitas fit infinite parva ^ iq 
centro S infinita(/.4«). Itaque fi penatur cor^ 
pus moveri ex dato pundo A cum data velov 
citate excerno impulfu ei impreflfa , poteftejuA 
modi veiocitas fupponi ea , qfiam corpus acqui- 
rcret libere cadendo ex ipfo pun^o A per quam* 
libec datam fpatii partem AB. Nunc quaeramus 
fublimitdtem A a » uve pun^um fublime a , un^ 
de corpus libere cadendo e^c quiete datam il- 
lam velocitatem in pun^o A acquirer^t, 
Ea fublimitas facile ' reperietur ex didis /• 
I. Nam corporiim libere cadentium ex pun« 
"is a j a, quadrata velocitatum in pundis B^ 

AB Aa AB 

A funt ut .— — ad ■ " * ^ five ut «— • 

BSxAS ASxSa BS 

ad 



\ 



& 
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Aa 
pd •«— - .- Si tt%o Tclocicates iftae func sequales 
Sa 

(debet effc'-r— == --^ , 3c SB . BA ::Sa. 

Aa ; adeo<)uc diridendo S B ^^iigA* BA ;: SA. 
Aa, cajus propomoiiis tres priores termini no* 
ci dabunt guarfqm Aa ^ qux eft fublimitas qua^ 
<ita. 

§, 62. Porroprimus termipus hujus proporclonis 
SB' ■ BA eile poteft vel pofitivus , vel tiibilo 
squalis , vel negativus prout SB ponitui* ma- 
jor 9 vel asqualis , vel minor quam BA , feu 
( quod idem eft ) prout datus corporis lapfus 
Ad ponitur minor, velxoualis, v^I major quam 
dimidia pltitado AS unde corpii$ dpcidit • In 
primo cafu fublimicas Aa pofitiva ad fuperiores 
partes fumenda eft; in fecundo cafu fublimitas 
unde corpus cadere debet eft infinita; in tertio 
cafu fumenda eft fiegativa , fci|icet ad partem 
contrarias inferiores vpluti AP ut analogia fer* 
ve^ur : in quo tertio cafu (i inter afymptotos 
SC , SP deftribatur alia gequalis hyperbola feu 

fcala virium , fadla ut fupra gA BS • BA : : 

SA. AP. erit fpatimn hyp^rbpliQm ABED (hoc 
eft quadratum velocitatis in B corporis caden- 
%i$ fx A )aequale utroque (imul fjjatto afympto* 
%\co infinite longo PmQ»-AMD(vidc f. 51. eft 
enii|i (imilis demonftratio ) , hoc eft quadrato 
^vejocitatis in A corporis egredientis libere ex 
pundo P , & infinita fpatia Ppi v y MA percur- 
rentis , veluti ft per infinitam Pm vi centrifu- 
ga a centro primum repelleretur , indeque per 
MA vi centripeta impelleretur ad centrum • 

Si quis de duobus hifce hypothefibus fcrupu* 
lum moveat , nihil refert : quandoquidcm ve- 
locitas y qua corpiis poUere fupponetur ipfb 

C 4 mo- 
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mocus initio in dato pundo A , ii per Ihfini' 
turn defcenfuin , aut vi ccmrifiiga & centripe» 
ta fimul modo a nobis explicaco acquiri n^queac » 
poteft camen corpori in pun&o A imprimi ex-' 
tcmo impuliu , auc alio quovis modo : 8c has 
conitrudiones aflumeddas Aint uc celeritaces Sc 
temi^ra inveftigemur . Inve(figata vero funt & 
exphcaca ha^nus facis diftindc in prima hypo- 
thefi ubt SB major 61 BA j ubi nimirum pun^ 
dlum fublime a , non infinite diftet a centro vi« 
rium S% ' • 
... S* 6?4 At fi corpori in pun^o A ea Velocita^ 
7' imprimacnr quam acquirertt libere cadendo cs 
^ "^'codem . pundo A per AB dimidiam altitudinis 
AS ut in fccunda hypothefi: quoniam pundum 
fublime in hac hypothefi infinite diftat a cenv 
tro S » emnc hujus corporis ex infinita diftan^ 
tia cadentis quadraca Velocitatum in pundis 
quibusUbet A^ B ut ares afymptoticasi AMD , 
BME , hoc eft ut redanguli 13AS , £BS , fcili** 
cet in raticme.compofita AD: ad BE ( feu SB* 
ad SA' ) , & SA ad SB , quas componunc ra« 
tionem SB ad SAi 
i. 64« Sunt ergo quadrata Telbcicatuitl AH ^ 
Fi(7,.BF in pun^s A , B reciproce ut diftantias ^ 
2 1. centro SB ^ SA , & fcala velocitatum HF eft 
eadcm hyperbola cubica ac fcala Tirium > fed 
contrarie poiita inter afymptotos SA, SCi Hu* 
jus vero reciproca curva feu fcala temporum ele* 
mentarium SGE erit parabola , nam AE ^ « 
BG* .•: (BF» . AH[» :: ) SA. SB . Quare tem* 
pora defcenfus per fpatia AS i BS funt ut areas 
parabohcas EAS , GBS , quas funt proportiona* 
les rediangulis i EAS , GBS , fcilicct compofito 
ut AE ad BG ( feu %/'as"^^ V^^s")* *^^ 

ad BS , quas componunt rationem y^Tcp ad 

igi- 
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^''lEET ' igitur quadrau tcmporam per AS » 

BS jufque ad centrum fyat \xt cuIh ^eorumdem 
ipatioruin feu diilastiarum a centro : eodeni 
modo ac §• 57. repcnum eft fi* corpora libere 
€X quie(e ia punccis^ A » B deciderent ad cen* 
trum S. . 

§. 6$. Qopd (i qu^sramr ,rario Tetocitatuia 3^ 
teinparum duoruoi corporum decidenckim , al« 
terum ex infinita diftatida , alterum vero ex. 
dato quolibec pun^o A> Quoniam corporis di^^^ 
cidencb ex infinita diftantia yeiacicas in pobaa 
A xqiA^ur ( jT. 62. ) velocitati corporis deciden- 
tis ex ipfo pundo A per AB dimidiam diftan- 
tis AS a centro ; ideo ha jufmodi velociutes ex- 
primends funt ^uaiibus reikis AD , BP ( qu^ 
ad majorcm facilitacem ^nantur asquaks diftan* 
USB AS ) : t^m per pundum H defcribatur in** 
ter afympiota SA > SC hyperbola cubica HF » 
feu ( .f • 64% ) fcaia velocitatum corporis caden« 
tis ex inBoita diftantia ; & per pun£lum D ver- 
ttce A defcribatur verforia sequilatera ( nam po- 
tita eft BD=:AS ) AND> quae eft fcala velocita- 
tum ( §. 49. ) corporis cadent is ex punfto A . 
Patct hu)ufraodi (calas ica inter ferefpoadere^ut 
corporis ex infinita diftantia cadcntis velocitas 
in quolibet pundo K fit ad velocitatem in qUo- 
^ibet pun^o M corporis cadeptis ex A uc ordi* 
naca KL in hyperbola ad ordinacam MN in ver- 
foria ^ (cilicec ( fi n^aviis } in fubduplicata ra- 
\ i AM 

tione — ^ ad ****-**• % Vide §• ?!• , cuius 

SK .MSxSA 
Verforiam hie reperies mucatam in hyperbolam 
cubicam » . 

. §» 66. Sc^lsB vero temporum elementarium in 
iisdemmotibus rciativas uti exigicur §• 14. , funt 
parabola ( §• 64* ) SE^ & verforia ( §• 55. ) SO^ 

ver- 



4i' ^ UBer Primus 

Tertice S defcriptse per punda E , O 9 proda« 
€ds niiQirum HA , DB , fumptifque AE , BO 
asqualibus inter fe , fett ( fi verforia placeac 2« 
quilatcra ) ip6s AH , BD , five SA . Qiare tem* 
pus per Guamlibet fpatii partem MB corporis la^ 
p(i C3( innnita diftantia , ad tempus per eaindem 
M3 corporis lapli ex pun^o A erit ut area pa- 
rabolae MRGB ad aream verforisB MQpB .• eft 
auteni ( f. 56. ) area parabolica MRGB <{iiadru«* 
pla triiinei parabolici RSG arcu/ RG & ramis 
SR , SG a vertice dudis coczprehcnfi 1 fimilN 
cerque area yerforiac MQOfi quadrupla eft trili* 
nei ^V ellipiis feu circuii setiit6rts •* tempora 
ergo ilia defccnfus per MB mnt inter fe iit re-* 
fpondciptts arc» RSG , PSV in parabola & cir- 
culo , Hujafmodi veto circulus & parabola funt 
ad communem verticem S efusdem curvatune ^ 
feu habent eamdem par^metrum ; nam ex con- 
itrudione BO = AE ; eft^ autem BO ordipata 
verforije ex centro B aequalis axi conjugate el« 
lipfis genitricis SVA ( nil enim refert an fitcir^ 
cuius ut hie ad majorem facilitatem pcfuimus), 
atque ^deo BO^ = re^angulo AS m parame- 
trum ellipiis ; (imi^terque in parabola quadra* 
turn ordinatas AE=reiElangulo AS in paratne- 
trum parabolas.* ergo parametri hujufmodi xqaa* 
le$ funt • Confer di£ta §• 56* , cujus alteram 
verToriarn hie reperies mMtatain in parabo- 
lam. ' 

/• 67, In tcrtia extribu^ hypothe(i()us f. 61. 
Fig. exiK)(itis fupponitur corpori in pundlo A ea v€« 
i6.1ocitas imprefla quam acauireret libere cadendo 
ex eodem pun^o A per AB majorem quam di* 
midia a centro diftantia AS,* fai^oqqe AB*— ^ 
BS, AB;> AS, AP , ordinataque PQad hyper- 
bolam Qtn ^ erit quadratum velocitatis impreT- 
fas in punfio A proporcionale utroque fimul fp%«> 
cio hyperbolico PmQ, AMD y uti $. 6%. explU 

ca« 



De Corporum motu nSilineo^ <5V. 4^ 
cat urn efl , q\xx fpatia asqualia futit re^anguK$ 
SPQ^ SAD* Eadcmjjuc ratione ubi idem cor- 
pus impulfum cum di£la velocicate in pundlo A> 
pervenerif ad quodlibet aliud pundlum B , qua-* 
dracum velpcicaps acquifit^ in B eric propor« 
tional^: fummas fpatiorum PmQ^-BME, hoc eft 
fummas redangulorum SPQ4.SBE, Facile vero 
j-eperietur fimili demonftracione ac §. 49. fum* 
mam re^langulorum SPQ4.SAD ad fiimmamre* 

PA PB 

^angulorum SPQ,4.SBE cflc ut ♦— - ad . 

AS BS 
Icaque in hoc mocuquadra^a v^locicatum AD, 

/ . . PA . 

BF in punftis quibuslibet A , B, font |it — — Fig# 

AS 2^ 
PB 

ad : & fpala velo^itatum Dp ^rit ( vide E^ 

BS 

piflolam nojlram ad cl; Lorentinium tfuw. %j.) vcr^ 
foria hyp^rboU^a genita ex hyperbola eadem 
conftrudipoe ac verforia elliptica jf. 49. , 50. 
Nam vercice S axe (ranfyeru) SP fafhi hyper*, 
bola SHE ( sequilacera ii placet , ) dudaqae per 
vcrticem S refla quacumque HSG « qu^ fecet 
in H hyperbolam , & in C redam PG norma* 
lem axi in piindlo P, erit hasc PG ^nalis or- 
dinatas BF ad verforiam fumendae in ordinate 
HB produfta • Nam SB, BP ( .• •• SSt BH» );; 

PB 
SP». PG* = BF* J ergo BF* 5=;?SP» k *— : 

BS 
cumque SP fit linea conftans , erit BF* propor« 

PB 
cionale^— -• Eadem erit curva]DF fi dudatan* 

BS 
gente hyperbolas HQ ponatur BF dupla PQ. ; 

nam 



s. 
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ttam ex conicis eft PG dupla PQ. Vide f. 5a 

■§. 68« Scala temporum elemencarium STV ^ 
quag eflc debet reciproca fcalae velocitatum DF^ 
crit alia verforia hyperb©lica ^cnita ex eadem 
hyperbola SHE ( §<. 49, , 50. ) dufta ex pufn^lo quo* 
libcc H ad alkm axis extretnicatem P reda 
HP , quae fecet in R tangencem ad verticera 
SR ,• erit cnim femper SR aequalis ordinatae BT* 
iumendas in ordinata HB produda. Eft enim u( 
fupra PB. BS ^( : J PB» . BHO :. PS^ SRx = 

SB 
BT* . adcoque BT»= PS*x -.^-*. , Eadcmque 

. BP 
erit curva STV fi dudla tangcnte hyperbolam 
HO fumatur BT dupla SO i cum fit ex coni* 
crs SR dupla SO. 

Quarc fpatium quodcumquc BAVT ordinatis 
AV, BT, axe AB , & cufva VT comprchen* 
fum erit (jT. 3^5. ) quadruplum trilinci hyperbo- 
lici HSE arcu HE , & radiis SH , SE a verti* 
ce duftis comprehenfi ; atque adco tempus dc* 
fccnfus corporis per AB proportionale ipfi criii* 
nco hyperbolic© HSE* 

$. 69. Si corpora duo impellantur m datd 
puufto A ^etfixs centrum S varia cum veloci* 
rate, ca nfempc quam acquirercnt liberc cadcn* 
do ex eodem piin£lo A alterum per AB ^ alte- 
rum vero per Ab 5 pofita utraque AB , Ab 
majorequaiAdimidia altltudo ASrepericnda funt 
perconftrufitidncm, $67, pUnfta P , p; facien- 

do fcilicet AB BS. AB : ; AS. AP 1 iremque 

A b - — « bS. A b ;i AS. Ap* Qui bus pofitis fi co«* 
dem vertice S , axibus vero tran/verfis SP< Sp, 
atque eadem peraractro defcribantur hypcrboJae 
SHE , She; rcperietur fimili demgnftracione ae 
§4 56. , tempora defcenfus illorum corporum per 
qaamlibet fpatii partem AB eflfe inter ft ut in 
hyperboiis rcfpcftivis trilinei hyperbolici ESM 

c sh. ' jr. 70. 



De Corporum motu reSilineOj tVc. 45 
$. 7©. Imo li plura corpora in dato punfto A 
impellantur verfus centrum S diverfis gradibus 
velocitatis , lis videlicet , quos acquirercnt cor- pj 
pora cadende libere ex eodcm punflo A per °* 
AH minorem quam dimidia altitudo AS ; vel ^* 
per AB asqualem dimidiate altitudini ; vel de« 
mum per Ab majorcm quam dimidia altitudo: 
fada conftru^one f. 6u y repertifque fublimi- 
tatibus vel pdfitivis uti AP ; vel infinita , vel 
negativis uti Ap : fi eodem vertice S defcribans* 
tur ellipfis SCP , parabola SE , & hyperbola ^ 
SG , ftflo videlicet SP cllipfis , & Sp hyperbo- 
las axe tranfverfo , parameter vero eadem fie 
omnium fedionum , ita ut ad communem ver-i 
ticcm S (int efusdem cwrvatutse f^ Hoc pofito aA 
fcro , tempora defcenfus horum corporum per 
quamlibet ipatii partem A b efle inter fe u»re« 
ipedivas arese in illis cqaicis fedionibus com« - 
prehenfs radiis a vertice S du£lis , & arcubus 
cjUos ordinatas ex pun£lis A, b abfcindunt, icu 
licet ut arcae CSD, ESF, GSH . Demonftratio 
ex fupradi^s'-coUigitur ^.jqiiani brevitatis gra« 
tia yrascf rmittimus : fortafle enim nimium ha- 
Aenus prolixi fuimus ; at geometrice base tra- 
^tanda potius quam analytite exifiimamas ; &, 
in hac celebri virium^icentraKiim hyp<^hefi , 
^uas proculd(ibio corporuin coeleftium ' motibus 
tnaxtme congruit, omnia diftinguerc ac demo^- 
flrare voluimus : : eoque exemplo in qualibec 
alia hypothefi leges motus minutim pervefiisa- 
ri poflTunt cum opus fuerit • Quod & in (equ^n^ 
ti ettam exemplo* praeAabimus oh eleganti^m 
problemacis , quod a dodiffimis viris deliba^ 
turn non umcn abfolutum eft.. 
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S E C T I O Ih 

He mottt Corpofum i^eElilirifO in vi ttntrifugd 

quadratis diftantimrum a centre 

tcciffoce ptoperiionali 4 

$•714 TN vi ceiKrifuga £elefitiltes 8c itthpoti 

X eodem modo ^eperientui' qao feflione 

prima reperta futlt in vi cefncripeca • Sit cen- 

Fi?« trum virium centrifugarurn P , & corpus ex 

22« daco pun£!o S i-epellatur a ccniro pi^r re6lacn 

SB; fitqiie PS=::r:a> PBa^x : rcpericcur iA pun- 

x-a 
do quolibec B quadfatiltt vclocitatis uu=:" ■ ^ 

X 

quas zqiiatid eft ad vericHiam hyperbolicam 
STV •' hujus veto reciproca , feu ieala tempd. 

rum clemeiitarium «==;=— —eft alia Verforiahy* 

, . : xva 
pcrbolica DF- Dcnlque tempus tt±=S.dx p ^ 

1/ • 

r X— a 

quod eft trilineum hyperbolicum HPS compre^ 
benfum arcu HS , axe PS , & radio PH diiflo 
a Venice P hypeirbolat pppoficas ; Sive. cciam 
arcus parabolas vertice S , axe SB j paramerro 
4 SP) feU 4 a defcriptac ; cui proiode crilineo 
hyperbolico^ feu arcui parabolico eft proportional 
k tempus motus/ corporis {fer SB < Geometri** 
cam conftrudionem ^ demonftrationemque btevio 
uds cauila pretermittimus 1 .facile enim quifque 
pocerit eam ex diQis coUigere <^ Hon injucun- 
dum erit animadvercere, verforiam STV, quae 
hie eft fcala velocitarum , repertam fuifte f. 68. 
fcalam temporum elementdrium , quemadmo- 
dum vicevcrfa quas hie eft fcala temporum ele* 
' w men* 



Be motuC^rpoTum xeBilineo ^ fyt. ^ 47^ 
tiicntarium DF crat $. 67. fcala vclocitatiim: 
hoc mirum non vidcbitur, fi advertaiur quod 
§. 6t innuimus ; ubi polito ccntro in S corpus 
fupponebatur ex pUnao P repclli vi ccntrifuga 
in infinUum, deindc vi-ccBtripeta ad centrum, 
impclli per infinitam AB ^ in quo mot u confi- 
derato tanquam unico & conrinuato Icala.yelo- 
cicatum erit vcrforia PtuPF, unica fcilic^tcur- 
va ex illis duobus cruribusi conftans \ ejufque 
reciproca fcala temj^drUm clemcntarium erit alia 
fimilis & «quali5 verforia fdVTS .' quemadino-* 
dum §« 55*.fi^*i7* didiim eft de vcrforiis elii< 
pticis; itaque mbtus ifte incipit vi cemrifuga 
Ml ptin^ P, definit vero vi ccntripeta in cen** 
tro vitium S; vides igicur nps §* 67* & 68 con** 
fid^rafle-finem hujus nlotu^ , hicveroconfidera* 
re initium , fed de his fatis « 
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EXE M P L U M IV. 

t^e meiu cotporutn reSiiiine^ in vi centrali cutis 
dijiamiarum a centto nciproce 

pfoporti$nali 4 , 

$ t C H t o h 

& primum in vi centrtpeta ♦ 

J". 72. T*\Ecidat cof pUseJC quieteiiipundo Are- 

JLJ £la adfcenCTum yiriutn S^ litqucvis p- 
AD in punfto A ad vini BE in quolibct alio ^^' 
pundo B reciprdce uc Sfis adSA3: icalaviriusn. 
DE erit hyperbola quart! gradus inter afynapto*. 
ta SA, SCi ejufquc spgnatio erit BE (f) == 






BSj > zj ^ §.73. 



^ I 
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5.73. Qtt^w area EBSC (S. fdx) =r S. 

£:;;«—<- .'. & pofito xs==5A==a 9 eric area^ D ASC 

s-;;;.....^ :> itaquc squado ad icalam velockacunir 

^aa 

1 1 2aa-^2xx 

AFcrit (J. 10) 



■ ■ I I. 



2aa 2XX ^aazx 
aa^xjc 

five UU = -^-^ J ^ tt 2=;^ y^ '■•"^ 

aaxx ' aa-* xx , 



hoc eft fi centro S radio SA defcribatur qua<^ 
drans circuli ATR, velocitas in quolibcc pun^ 
do B corporis cadentisr. ex A* eft proportioaa-^ 

*BT 
li& — -• Geometricam demonftrationem facile 

BS 
qurique deducet ex natura hyperbolae DE ea« 
dem plane racione ac exemplo prsecedenti f^g^ 
Scala ergo velocicatum eric cu/va AF calis y 
uc ex quolibec pun£lo F coordiaatis FB , FO^ 
quarum FB exprimac velocitatem in punflo B.^ 
BTa 

fu FB»= ,fiveFB'xBS*=BT'xM*(Meft 

^ BS' 
quanttcds conftans arbitraria ) ; additoque com- 
muni M^xSB*., erit FB»xBS«4.M»xBS2= 
M* xBS*-kM* ^ BT»=:M^ X ST^M^ x SA» : unde 
fi pro M arbitraria fumatur ipfa SA , jungatur- 
que AO , eric FO*xOA» = SA4 five FOxOA 
=;:SA2, quas eft curva genita ex fc£liohe axi 
parallela folidi acuci hyperbolici Torricelliani. 

Si 



/ 

Dc Corporum motu reBilineo , &Ct 49 
Si cnim (Fig. 25. ) hyperbola apolloniana AP 
circa afymptoton MN rcvolcatur , & piano axi 
MN parallelo fececur , provcnict curva noftra 
AF, quae una eft ex vcnoriis , dc quibus cgi- 
mus in epiflola noftra ad CI: Lorentinium . 

f.74. rotcft eciam conftrui hsec cvirvaeodem 
plane modo ac $.49. verforia elliptica, feu cir- 
cularis y adhihico loqo femicirculi quadrance Fig 
ATR.' nam dufta ex ccntro quacumque ST , 24. 
quae fccct peripheriam in T, « tangentemAH 
in H, erit SB (x). BT (^^[^[TS > = • SA 




ta).. AH '= ^ ' ■ 7 — eft ergo AHS=ordinatai 



BF. 

§•75.- Quod fi corpora duo decidant ex variis 
a centro diftantiis y puta ex pun^tis A , a ; & 
poft lapAim per quasHbet fpatii partes AB , ab 
quasratur ratio velocitatum in pundis B, b,re- 

{^erietur ^adem con(^ruftionc ac §. 51. velocitas 
n B corporis cadentis ex A ad velocitatem in 

BT 

b corporis cadentis ex a , effe ut ■ "' ' " ad 

BSxSA 
bt 
■ ■ ' ; quemadmodum $• 73. analytice re- 
bSxSa ' ' 

pertum eft. 

$.76. CoroU: Si diftantias a centro AS, aS 
proportionality dividantur in B ,* b , Ita ut (it 
AS, feu TS • SB .• : aS , feu tS , Sb , atque 

BT bt 
adco BT. BS.- ; bt , bS , & 11- ; vc- 

BS bS 
locitates in punflis B, b erunt inter fe in ra* 
tione conftanti , nempe reciproca diftantiaruni 
aS , AS . D §. 77. 
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§.77. Porro cum fcala velocicatum fit (§.7$) 

^ aa*— XX zx 
u=:— ejus reciprocA z = *. — - erit 



fcala tetnporum elementarium SG , quas etiam 
confirm poceft^ut §.74. dn&z a ccntro qualibet 
ST fccantc peripheriam in T , & in K cangen- 
tern RK ad alteram quadrantis extremitaccm 
K: nam eft BT (aa-xx). BS (x) : •• SL. LT 

--^ ax 

: ; SR (a). RK-r— --— ./ quarc fifumantur 

v^aa—xx 
ordinatas BG asquales tangentibus RK , habebU 
tur fcala temporum elementarium SMG. 
^ §.78. Demum cempus integrum erit t ss S« 

— -axdx ^ " 

'- == a aa— xx : 



aa^xx 
hoc eft tempus C§-io. ) ab initio motUs in A 
per AB erit proportionate ordinatSB BT ad cir- 
culi quadrantem ATR , eritque quadrans fcala 
temporum integrorum , & quidem dufia ordi- 
nata MN infinite proxima ad GT , & ex T 
lineola TZ parallela ad BX , ob (imilitudinem 
triangulorum TZN , TBS , erit TZ feu BX . 
ZN: :TB. BS« eft vero ex conftrudlione fcalas 
SG temporum elementarium TB. fiS : : SA« 
BG. ergo BX. ZN: ;SA,BG, & BGxBX , 
feu area infinite parva GBXM s^qualis re£lan- 
gulo S A X ZN ; atque adep fumma illarum area* 
rum > nempe area^ AYGB ( nimirum tempus per 
AB) sequatur fummx horum redlangulorum , hoc 
eft redangulo conftantis SA in ordinatam qua« 
drantis BT . 

§• 79- 
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3e CorpofUm nioiti rtBilineoj &Ci 5I 
$f73i Dcmonftrabitur etiaifa ex §.75«. tctnpd|i 
H per AB, ab corporum cadcntiumex A, ae& 
fe inter fe ut BTxSA adbtxoa • Ideo^Ue teiii« 
pora pet* AS, aS corporum cadencium tx puri^ 
&is A, a ufque ad centrUiti | fuot uc quaqrat,i 
atUtudinum AS , a& : qtiod etiam ei corbil.^ 
|«J76. deniohRrari poteft cpdeoi raciocinio qud 
iih fuiQus $.57* ^^ Qu^ coiligicuri temppi^per 
B^ » bai corporum c^debtium eii A 9 a eflfe in« 
ter fc ut SAxLR, five SAxl*P ad Sa^tp; 

i. 80. Si ergo centris R , r defcribatitur per $ 
circuli SD ) Sd , quos fecec BMT ordinata ex ^, 
^uolibec punfto B erttnt t^mpora per BS cpi;^ ^^• 
porum cadcatium ci pun£bs A , a lit BT^Sr ^^* 

BA^KSr 

ad BM*Sr, fire ut Bf ad : itaque fi 

SR 
fiat SR • Sr 9 five SA • Sa .* .- BM. ad quartam 
MB'^Sr 

feN -L, ^ ^ 9 crunt tempora ilia inter ft ut 

SR 
Bir ad BN. Reperiet vero ftudiofuslleaor, B>l 
clle ordinatam ad dllipfem SNE y cujus femia'^ 
xis coniimatus EC asquatur Sa , remiparameteif 
Tero eft SA eadem quas circuli SD : iti 
uc fi duo corpora decidant ex datis punOtis 
A ) a ad centrum virium S > fiantque vertictt 
. Sy tangente SA > circuius & ellipfis , five dtia 
eliipfes SD, SE9 quarum femiaxes conjugati fint 
ipias diftantias a ceiicro SA , Sla ; {parameter ve- 
rb fit quasvis data > fed eadem in utraque elli- 
pfi y eademque prolnde curvatura ad commu** 
tiem verticem S : erunt hujufmodi ellipfes fca- 
Ix cemporum integrorum relativae per fpatia 
percurrenda ufi^e ad centrum • 

§. 8 1. Quae diximus exemplo prsfcedeoti /. $8. 
& (equentibus valent etiam in hac lege virium 
Crttbis aititiidioum reciproce proportiboalium • 

D 1 Ua- 
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Itaque quoni^m corpus libcre cad^ndo ex pun 

^o quolipec A ufqu? ad centrum S tranfit per 

Pj pmnes gradu$ velocitacis tifque in infinitum , 

if* ^^^^ fupponi potcft in dato pundo A ca rflo* 

^* pitacc donaciim quam acqi^ircret lib^rc cadendo 

^x eod^m pMndo A uroue ad dati^m pundum 

^: indeque quasn ppteft fublimitas {Aa , unde 

corpus libcre cadendo datam illam velocitateoi 

in punAo A acquirat • Ea (ubiimitas reperitur 

^jt didlis $• 75 , ubi deqionftratMrxi eif , corp(> 

fum libcre cadcntium fz pundis A i 9 Telod 

BT AV 

la^es in p^n^s B , A efTc ut z ad . 

BSxSA ASxSa^ 
BT AV 
Urc ut — -ad-rr— : Si ergo velocitates iflaepof 
BS Sa 

BT AV 
yantur aequa^cs erit—— =;=:r — , ScBS^.BTi.i 

^ BS Sa 

Sa*. AV*, feu (quonianiBT*=^SA*-: — Sfi^i 
^ AV»==Sa2^— -§A*^BS*.SA'r7— SB*::Sa^ 

Sa* S A* j^ac demuni dividendb i B S a'— i 

$A*, S9*: : SA*. Sa* , cujus proportionis trel 
priores termini noti daout^t quartum Sa fubli* 
tuitatem quselitam. 

§. 8;i. Porro fi duplum quadrati ^B tnajus fif 
^uadraco SA, primus terminus prop.ottionis2BS» 
— — SA* erit aflfirinativus , ^ fublimitas Sa af 
(irmativ^ ad partes fuperiores fumenda , ut itt 
flg. 24* Qqod ii quadratum SA (it duplum qua- 
drati SB J primus terminus ^ihilo erit sequaliS) 
S^ fublimitas Sa infinita ut in fig. 27. Si demuni 
quadratum SA fuperet duplum quadraii SB, 
primus terminus negativus dabit ^iiartum nci 
gativum, fcilicet fublimitas SP ut ir\ fig. 28. 2^ 
partes contrarias fymenda erit. 

|. 8 J. Iraque Q i^Ititudp SA ( a ) unde motuf 

inci-- 
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tecipic ex quiece ponatur infinica , a^quatio ad i^j^. 

jiJrcaiairf >^clodtatnhi ( §.73- ) b=:V:^IZZZ5f e- ""^^ 

piVadit u=i:-^-, fiVe ux ==i , hcmpc hyperboli 

^"JjJ dpolloniana Ff ; & fcal^ tcthpbriim ^lementa- 

jjHutri zisix trianguiiitn GSB i Scala vcro tcm- 
^A : pofuih incegrorum per fpalia qiliafc remanent peN 

j, currcndi tifquc ad Centrum erit ttiiiS. icdxrsr 
* |X* , fcilicct parabola SM, c'ujus vertex S, tan* 

J gens ad vcrticcm SA. Facile haec ftudibfus Ic- 
[ jSor geomfckrite dfertibriftwbit fcodeiti qiio hadle-. 
hujs u(i fumus ratiocinio. 

j Jr. 84, Eddeni ratlociliio facile eciaih dcthoii- 
JRrabitur velocitatem in quovis piinfto B cor^ Fi§. 
jjp>bris cadentii ek itifihita diftaiitia ad velocita- 2^ 
nr] iem in eodem pundo d corporis cadentis e^ 
^ flatb pUrfao A effe Uc SA ad BT , five tit St 
^ ad TB, yel ut SH ad HA • Eft auiem HA sei 
\u ^i^alii ot'dinatas BF ad Curykm hie (calam veio- 
L; citaluiH ( §. 74. ) cdrporis cadentis ex jiutifla A.^ 
^ Ergo (i ad edmdem ^bfcifTam SB ponatur alii 
Lj drdiiiata squalid ^H. brit haic brdinata dd hy; 
' perboUtti (JT.S^;) Jcaiam relativamvelocitatuni 
^ corporis badencis ex irifinita diftantia ^ in qusL 
'. hy^erbbla feilangUlum ordinate Sfi in abfclA 
\ ram SB iquatur qu^ fato SA ; eft enifti SH . 
7SA.-:.ST(SA)^ SB. 

' , §. 85. Clim4ue oB fimilitudinenitWangUlbrunt 
"5 ASrt, RKS fit AH five BF, AS:.* RS five AS. 
jj k.K, fitqUc RK xqualis (§.>^ ) BG ordinatse 
J id curVam SNtG fcalarh temporurh clcmenta- 
, Hurt cor|)oris cadentis ex A, erit fiFicBG=::i 
J feidem ^uadrato AS: quare re6langiilum BFx BG 
^ |quatUr reftaiigulo SHk SB eft alitcni ( §. 84. ) 
^ f H asqiialis ordinatse ih piin£ld B ad hyperbo- 
■ t) I lam 
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lam fcalatti relativism ccmporum elementariia 
corporis cadentis e« infioica diftancia .* eiigoi 
in eodem pundto B ponacur alia ordinata seqm 
)is ipfi abfciflae SB, erit hasc ordinata ad zrm 

J'ulum rc£languluEi| irofcele, quod bri( C/^^O 
cala temporum elemencariam relaciva corpco! 
cadenus c%^ iafinica diftantia , . 
' Ex quo coUigicur (/. 14.) tempus per qua» 
libet fpatii partem BS corporis cadentis ex puc- 
i^o A ad tempus per eamdem BS corporis ct 
dentis ex infiqita diftantia eile ut SA ^ LR ad 
dimidium quadrati SB, vel ut iSAxLRadSB', 
live ( fig. 27. ) ut CSkSL ad SB^, vd ut SL i- 
SB^ 

vc TB ad ^ Porro fi vertice S , paramecn 

SC 
SC defcribatur parabola SNM, quaip cangatr^ 

SB* 
^ SA, pri( BN=s;-*-— : erg<tempora ilia fuoi 

SC \ 

int^r fe ut QT ad PN; & fcalas temporum |iii' 
tegrorum relativsi^ funt circulus STD , & pan- 
bola SNM eadem parametro defcriptat 

Obfervari poteft, in punAo A ordinatamAD 

ad circulum duplath ^(Te ordinatae AM ad pa* 

rabolam; adeoque tempos defcenfas corporis cs 

^uiet^ in A ufoue ad centrum S duplum efle 

terfiporis quo idem fpatium A S percurritur 4 

corporc cadente ex infinita diftantia. 

/• 86. Deniqye (i quadratum SA Aiperet do? 

Fig. plum quadrati SB, & corpori in pundlo A ea 

2^. yelocitas imprimatur , quam acquireret liberc 

cadendo ex eodem pundlo A ufque ad B» fieri 

debet ( /.82. ) SA*«»— -2SB*. SB»::SA». SP», 

ipfaque SP ad partes contrarias Amienda CFff ; 

fadUfque hyperbolis , feu fcalis virium centra- 

lium ED, Oq^ facile demonftrabitur ex nato 

ra harum byperbolarum , fpatliim hyperbolicuqi 

AB|D 
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. ABED aequale cffc utroque fimul fpatio inhni- 
^ r tc longo PqO, AQD; atquc adco ( J.4- ) vclo- 
"" citas in punfto B corporis cadentis ex Aaequa- 
lis crit vclocitati in punfto A corporis , quod 
fuppoftitur ( jT. 61. ) inoVcri ex quiete in pun- 
So P ac fpatia infinita Pq , QA pcrcurrerc . 
Itaque quadratum velocicatis corpori impreflfae 
in punao A eric proporcionale Aimmas arearum 
hyperboiicarum PqO , AQ^D , qua^ areaj func 
duplac rcftangulorum OPS+.DAS . Eadcmque ratio-, 
tic ubi idem corpus impulfum cum didla velo- 
citate in punfto A pervencritadquodlibetaliud 
pundum D J quadratum velocitatis in B eric 
proportionate (ummae arearum PqO , BQE , hoc 
eft fummae reftangulorum OPS^-EBS. 
Igitur fi poriatur uti §. 73. SP=a, SB=:x, 
I I 2aa-^2xx 

crit uu = — -4^ = , five u = 

2aa 2XX 4aaxx 

y/^^ »» XX , hoc eft pofita SR = SP = a , fi 

ax 
centra S , vercice R defcribatur hyperbola ae- 

auilatera RT, ad quam ordinetur BT ex pun- 
lo B, eric SR*(aa)4.SB*(xx):=BT*, ideoque 

BT 

velocitas in pundo B eric proportlon^lis . 

BS 
Cum vero ( du£ia ex P reda PH ordinatis 
FT parallcla ) fit BT. BS:.- PH. PS, adeoque 
BT. PH 

—— iim , eric velocitas in B propdrciona* 

BS PS 
lis redte PH ( nam PS eft linea (ionftans ) : 
ergo fi ad abfciflfam SB ponatur ordinataBF= 
PH, punftum F erit in fcala vel&citatum PC . 
Hsecque conftru^lio plane eadem eft cum ea , 

D 4 quam 
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quam adhibuiitius jr.74. pofiu hie hypert>ola l6» 
CO circuJi • 

jr. 87. Quae difta funt §. 75. & 75. hie etiam 
applicarj poflTunt . 

§. 88. Scala temporuth eictncntarium ( rcci* 
proca ncitipe fcaJs velociuitiim ) eric z =s 
ax 

J^aT'xx" * ^"* conftruitur uti §. 77. dufia a ccn^ 

tro quaUbct St fccantc hypcrbolam in T , & 
^n K tangcntcm RK ad vcrticcm R ; ( nam eft 

BT(v/^x^)- BS tx):iSR(a).RK: 

v^aa.«jEX 

itaquc Tunipta Bq==RK^ eric pundum G id 
icala tcmporum elemcntarium SGM • 

J. 89. tctopus integrum erit t = S* 




Vaa 



=== •- a y/aa4.x3Cy hoc eft tcmpus perBS, fci- 
hcet per fpatium percurfendura ( §. lo. ) ufque 
ad centrum, dcbcret efle proporciona]^ ordinar 
tae BT ad hypcrbolam: fed adv^rtcndum qupd 
pofito SB, ftu x==o, tempus t, feu area SBG 

crit nulla, attamen quantitas a v aa^xx rema- 
nent adhuc dYsil^ feu aa ; haee ergo ^uantii 

tas fubducenda erit ita ut fit t =£= a ^aa^xx 
— — aa. tempus igitur per BS erit proportionate 
le BT—— SR,^ five VT- Et quidc?m dudfadrdi- 
nata MN infinite proxima ad GT , & ex T ii* 
neola TZ, erit BX feu TZ ad ZN ut fubtariw 
gens ad ordinatam BT , fivc( ci eonicis ) uf 

BT 



DeCorpornm moiu teBHineo^ fc^r> j^ 
^T ad BS, hoc eft ut SL ad LTy feu ut.SR ad 
^K asquakm BG: quarc r^angulum BGxBX|^ 
feu area infinite parva GBXM asqualis erit re« 
'£langulo S&kZN : atque adeo fumtha illaruift 
^rcarum, nempe area SGB (nimirumtempusper 
BS ) sequatur lumnfae horum re3anguloruni ^ ni*^ 
tnirum tedangulo SkxVT^ 

§• 96. Ne nimii fimus in hitce amcsniiTIinii^ 
tqiiidem , fed forcaite nbnnuUorurh judicio aridis 
contemplationibus , fufficiat innuere , fimilia hie 
'<lenionftrari pofle. iis quae §• 79« 3 80. , 84. , & 
1S5. demonftVata ftint ; 4c tdndS'm tolligi quid 
fimile §. 70. praecedentis exempli : nimirum fi 
\\\Xxz tdrpora in dato pun£lo A impiillahtulf' ver- 
lus cenc'ruin S ^ diverlis gradifous velbcit^cis , i^ig^ 
iis videlicet 9 qiios acquirerent corpora cadendo 291 
libere ex eodem pun£h> A per AB, vci p^r Aj, 
Vel per Ab, pofitb AiS* niitore i^uam iSfi* / 
itemqu^ AS^i^^^iSj* ; ac deiliuiii AS^ majore 
iqtiam zSb* -t frffta confh'udidnfc §• 8t. , reperti(^ 
ique rublimitatibijis vel potitivis ut SP , vel in- 
finita , vel ntgatiris lit 5p: fi eOdem tertice i 
ac tangente ad verticem SA ^ delcribantur elli- 
pfis SC , parabola SE , & hyperbola ^ , iz&6 
videlicet SP ellipiis ^ & Sp hyperbolas femiaxe 
ton jugate ; parameter vero ^adeth fit pmiliuAl 
fedlionlim ita iic ad comrtiunem veiticeiii S finr 
ejufddm curvataras.* Hoc pofitQ tempora defcen* 
fus horum c6rporum per ouamlibet aJtitticiineth 
BS erunt inter fe ^t refpeaivas prdinatx ex pun-^ 
&.0 B in 6pi|icis illis fe(^unibu9 y niniirum uc 
BC ) BE ) BG. 

Si ordinata BC ducatur ex ipfo pun£lo P uti» 
de corpus decidit ex quiete ^ hoc eft PH i qust- 
tanget elliplini in akero vertke H ; repeHetur 
PH dupla ordinate PM ad parabojani: itemquc 
( fi ponatur SD, asqualis ^p, ad angulos rea»ib 
fuper SP I & ex du^a DP abfeindatur DF sa^ 

t5$J 
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DS ) eiidem PH rcpcrictur cfle ad ordinatam 
PN ad hyperbolam ut quadratum SPad re£bn« 
gulnm SpxPF.- Tcmpus ergo lapfus rcdKlinci 
ex quiete in P per altitudinem PS duplum eft 
temporis quo eadem PS percurritur a corporc 
lapfo ex infinita diftantia , & ad tetnpus quo 
eadem PS percurritur a coipore provenicnte ex 
fubiitnitate negaciva Sp , eft uc quadratum SP 
ad re£langulum Sp^^PF. 

S E C T I O IL 

D/f motu corporum nSiilineo in vi centrifuga cutis ' 
diftantiarum a centro leciproce pro* 
pBrtionali , 

S-?^*!?^^^"* P**n^ ™^^^ reperientur celerita- 
JLj tcs & tcmpora in vi centrifuga . Sit 
centrum virium centrifugarum S , & corpus ex 
dato punfto P repcllatur a centro per rcdbm 
Pb: fitqiie SP=a, Sbz=:x, repcriet ur ig pun- 

€to quolibet b vclocitas u — "^^^ -hot 

ax 
eft fi centro S vertice P defcribatur hyperbola 
aequilatera Pt , qu« eft conjugata hypcrboJse fu- 

pradefcriptaRT, eriiSb(x). bt(^irxZria) 

*V^xx-« aa 
i\ SP (a) . Ph= ; adeoquc Ph 

X 

eft proportionalis relbcitati bf in punfto b .• at 
curva Pf eadem non eft ' qua? fupra defcripta 
SGM , nam abfciffa font diverf« , fed potius 
eadon ac curva CF , uti. patct fi ubi hyperbo- 
la Pt abjerit in infinitum , & fecans St coinci- 
dent cum afymptoto , eadem conftruftio cxin* 

de 
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^e Corporum motu re^ilineo ^ &C9 Kf 
4c continuetur in hyperbola conjugata dRT 

§• 92* Hujus curvas rpciproca feu fcala tempos 
rum elemencarium erit eg , cujus' asquatio z 
ax 

qu^ fimiliccr conftruitur ope 



^1 



vxx^aa • 

fccantis tSK .• nam bt (v^xx^ aa). bS (x) 



ax 



; : Sr (a) /rK=?:~--— ^.^^^'^S • Eadcmquc 

\/xx^ a a 
^nftrudio continaata in hyperbola copjumu 
dRT dabic curvam fupra defcripcam MGS T^tu* 
diofus le£lor reperiet analogiamfimilemquecon- 
ilrudionem harum curvarum cum curvis AFI ^^ 
SMG fig: 24 ; acque hic^ etiam poteft ahimad- 
vertere idem quod diximus f 71 , confideran-' 
dum vid€licec--corpus ex quiece in punflo P 
( fig: 28. ) repelli a eentro viriuin S vi centri-, 
fuga per infinitani Pq , indeqve per infinitam 
QS ad centrum defcendere vi centripeca : in 
quo motu iptegra f^rala velocitatum erit PfCF, 
^integra fcala temporum elementarium gcMGS, 

;[uod de hyperbola etiam did poteft quas eft 
cala temporum integrorut^ ut in feqoenti $ . 
f. 95. Tempus inregrum per Pb erit t ==;:$• 

axdx 



= a\/xx^«>aa, fcilicec proportion 

^xx<M« a a 

nale ordinate bt ad hyperbolam .* quod patet 
etiam eadem demonftratione f 89; nam du£U 
infinite proxima mn ad gt , erit bx five ts ad 
xn ut fubtangens ad ordinatam bt 9 feu ( ex 
conicis ) ut bt ad bS , five ut Sr ad rK feu 
dd b^.* ergo ref^angulum bgxbx , hoc eft area 
infinite parva gbxm asauatur re£languIo ^r five 
SPyzn : & fumma illarum arearum 9 hoc eft 

area 
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area HPftg ( tctnpus ffilicet per Pb ) a^qulnii^ 
fumtnae horum' re£lanc^ulorum , hoc eft redlaa- 
gulo coaftantiis SP du&at in ordinat^in bfc i 
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feXEMPLUM Vi 

t)e WQtu cotporum reSiilmeo in vi central i difian^ 
Ha a ceniro reciproce pfop^fUdftili : 

§. 94, ir\Ecidat cbfpui ex qiii^tc in pitodo A 

^. jLJ re6la ad centrum viHilfti S ; fitque 

^'S'vis AD in punfto A ad vini BE in ilio qubii« 

3°*l)ftt putiQoB reciproce lic SB ad SA .• fcala vi: 

riiim DE erit bjrpei'bola conica i fejufqaas ^qiia* 

aa iii 

tid BE=-s-^, fciiicet f:^ '^i 

SB it . 

t. 95; Porrd areag hyfJerbblicx ABED C ciil 

t>roportionaIe eft liu quadratutti velbticatis id 

die 
fi J differential^^ fdx cftv^-^ , diiju^ idtegfale 

td logariththu^ ipfids x ( § 44 / j <litflirum uii 

dit - , , , 

xsz S. — - =; I. X .• dsquatio ergo ad fcalam vc^ 

locitatum AF erit BF^ (uiu)=s: 1.x, quae eftlof^ 
garitbmica fecundi gfadus;. 

§. ^6. Scala tcmporum elcfheritafium SGl recii 
prbca fcalae velocicatunf erit alia Icfgifliica ,' ccif« 

ms acquatfo BG* (zz)— ^— • 

i k 
Tempus vero ifttegrum i>cr AB fcrit t -^ Si 

Efl 



rr— . Eft autcm uu=;;?I. x^i & differcntiandflT 

dx di dx 

jiudu=:^ 9 atqi}0 adco xdu=s 



ergo t =i S. 2 xdu ; fcilicct tcmpus per AB pro- 
portionale areae AFSC , bujus quippe areas dif* 
ferentia eft xdi4. 

f.97. Idem rcperietur in vi cetitrifuga, duiil* 
inodo in conftrudione harum logifticarutn ad* 
vertatur SB feu x cflc majorem SA feu a. 

§« 9^. Uc hiec ^dariora fiant harum logifticai 
rum genefin paucrs indicabo . Ad afymprbtuni 
Sm fiat logiftica AH , cujqs fubcangens asque« 
tur AS , & ad^diametrum Sm fit quaslibec cuiv 
va Sfn , cujus asquatio fb« rs Sb f expoiiexis n 
eft Humerus integer ve) Iradtus ponti^us vel ne« 

fativus ) produ^que ^ualibet ordinats^ fb ufque 
d logifticam in H, inde ducatur afymptotoSb 
parallela HB , quaB pfqtrahator ufquedum BF 
acquetur refpondenti ordiivatas «d curvam iliam 
b f : Curva , quas per omnia pun^ F fie invent 
ta tranfit , erit ex genere logifticarum , quas 
gradum , pofitionemque pro dtverfitate curvss 
Sf mucalHt . Et fi quidem Sf fit linea reda , 
curva AF erit^ eadcm prima loglftica AH. Qup<| 
fi Sf fit parabola conica , curva AF erit logi« 
iltca fecundi gradus > quaB c& icaia velocitatum 
in hac virium cencripetarum hypothefi ; eft 
enim BF^ • MN^ ;> : bf« • mn* : : Sb. Sm : : log: 
SB. log: SM, fcilicct BF»(uu)= log. SB ( 1. 
i ) §.95. Si vero curva gr fit hyperbola fecundi 
gradus inter afymptota Sm ) SQ. 9 cujus asqua-* 

X 

cio bg« J U L "'*" f logiftica inde orta SRG erit 

Sb 

rc-p 



^6t ^ Uhet PfimUs 

reciprodt logiftica; AFN genits a j^aratmla , af^ 

3ue adeo fcala temporuiti cletnentarium in pras- 
i6la hypotdi « Atque ica pro varietace curva^ 
Si , alia arque alia oritur logiftica AF ^ cujuc 
generalis fl^quacio eft BF" ar 1. SB; 

Si in hac virittm cetitraliiitn hypottlefi tislit 
ceotrifttga , ad tonftrueiidas fcalas v^locitatuni 
& temporuiti adhibenda eft fttperioi' ypah loai^ 
4icaB. primarias AH iaceiis ad alteras partes fub* 
tangentis ^A , ubi SB feu bH runt oiajoi-e^ 
N^uam SA. r 
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E X E M P t U M Vt, 

Z)tf motU cdfpOrmn reBilintP in vi cenirali j ijUd 
fit proportionalis poteftati t» 1.4 i dlftaftm 

tiarum. a €entr4n 

##99<T TT bu)u^ geocrh enempia 6duiia coiii^ 

\J pledbtniir piteiatHr ea les vis ceq-f 

t^ig« tralis v ot io qiiiUbec diOanua to a cMtro vl- 

3' riiim S fit uc ipiias difiantia|i f>oi;eft4a i]Uadibes 

iii«w4 I ) eficque fsxX a^uaiio ad fcalatti 

i:. niitt4 I 

•*-*^; & asqulatio ad fcalam irelocitatum AF in 
vi centtipeta ( $. lo. 13. ) UHz!:Q..fa^l fdx <f« 

afn.&4 3i<n 

▼adet BUSS-*-*—- * ejufijuc itciproci zt 

m 

gni «Mi jicn 



I)(? Corpcrum inotu rt^HinH , tfe. ^j 
irium. £c demum asquatio ad fcalam AH tpa^ 

porum intcgroriim crit t=:^S.'=="* 

f. 100. Si numeriis m squccur nihilo vCrit uu 

; hie €Fg0 caius aliam cx{« 



o o 

uam dediams es 

X 



v vr — 

git fohitionem ^ quam dediams exeniplo prsdr 
§. 94: €ft cnim in hoc cafu f -c: x^ 



i« 



S. loi. iti numerus lii (it negacivus, adeoque 
-^m pofitivus ) quadratum Velocicatis uu :~ 

a"» -H xm * 

>non eft negativum (quod lefTct abfar- 



m 



dum 1 nam ejus radix , netnpe vclocitas foret 
immagioaria ) fed retnanet pofitivum : etenim 
cum a in vi cetitripeca fit major quam x , Sc 
cxpotieiis m fit negativus, erit aai minor quam 
x") , adeoque numerator prasdi6las fa^ionis am 
4-4 xni eft negativus, quemadmodiim denomina^ 
f;or m ; itaque nsucanda funt figna remanence 
(^adem fra^one , & sequatio ad fcalam veloci* 

x™*-a«» r"*'-*x'° 

tatum erit Uu-s:'^' ' i five - — ■* ; 

-^m T'^x'^"' 

ex qua habentur sequationes ad fcalas tempo- 
rum. J 

5. 162* Si diftantia SA 2=2: a undc motus inci- 
pit ponatur infinita, diftinguendus eft cafus ex* 
ponentis m pofitivi vel negattvi nam fi fit po* 

an» »^xra 00"* >-X« 

fitivtts erit (§. 99.) uu =ag / = > " ■ " ~ % 

m m 

vc- 



^ liber Primus 

telocieas fcilicct infinita. At (i m (itnegativus^ 
pgteftas negativa op quantitatis infitucse aasqua- 

m t 
fur nihilQ » fcilfcft «^ 2= =? o ; itaque 

fm «^ urn x» •«4 O 

|[/« tor« ) tiu Scs niiLiLi* I ■ :=?r 11 II ■ J.. ' '^ : asquatio 

—4111 — ttti 

^rm^ ftd icalam tdockatum eric in hdc cafuuii 

HI ^ "^ ai ^^*~m^ 

a ^-«iW 

2.*4 ra a 
S. 10^. Demum fi in hoe caiu exponcntis m 
negativi corpus ab infinita diftantiatiofifjiqtiie-* 
te decidat y fed adhac ibi cum aliqua velocita« 
te mocum iacipere ponacur , cum ea videlicet 
quam acquirerec fi a pundle infinite diAanti, de- 
cideret uique ad diftantiam SR, veifi ex quie- 
te in dato pundo R vi centrifuga a cmtro S 
repelleretur 10 infiuicum, & poftea vi centripeta 
ad ipfiim impelUretur permAB: in hoc inquam 
cani(pofici$SR=:;;: a, SB=:x) erit area infinite 

|(mga RNC r;:^: •;;72; C $• iQ2. ) & area infinite 

a 

longa B M E :s=: ~rr quamm arearum fommv 

X 

11 ax 

1^-—*-, feu ■ ^ . eft proporjionalis qua^ 

« a a ;c 

dirato velocitatis in pun£lo B: itaque fcala ve« 

loci- 



De Ccrpomm motu reBilineo , O'c^ 6< 

locitatum crit uu=:i — i^^ ; ex qua habcn- 

ax 

tur squatiotics ad fcalas cemporum, 

g. 104. Si corpus in dato punfto A impeJla- 
tur verfus centrum, eique hoc impulfu impri- 
matur ea velocitas quam ac<]uirerec in puri<ao 
B libere cadcndo cap quiete, in eodem punftoA 
per AB; cjjjjeraturque //^^//w/V^j Sb , feu. pun- 
ftum fublime b unde cadere debet ut in dato 
pundo A datam illan> velooitatem acquirat ; fa« 
cile ea fublimitas reperietur ex didis /• 99. ubi 
demonftratum eft, quadratum velocitatis in B 
corporis cadentis.ex A efle proportionale arese 

SA'^-SB^ 
ABED, hoc eft "^""^ ;fimilii:€rque quadra- 
tum velocitatis in A corporis cadeAtis ex beft 
Sb*"-- S A*" 

-- .• itaque quoniam vebcitates iftsBpo- 



'"■r^^^^" 



m 



SA^SB™ Sb^SA*" 



» ad- 



liuntur ^uales erit 

mm 

eoque Sb"'=2S A"* -SB*" • 

i. 165. Si eitponens m fit pofirivus valor fu- 
blimitatis Sb erit femper pofiti^rus , quippe 
2SA'" major quam SB?" : efle tamen poteft SB 
3=0 , hoc eft velocitas qua corpus impellitur 
in pundto A eadem ^qtkam acquirit cadendo ex 
A ufque ad centrum: turaque erit Sb"' = 2SA'". 
Imo velocitas qua cprpus impellitur in pundlo 
A poteft effe major ea. quam acquirit cadendo 
€x A ufque ad centrum, tanto exceflu veloci: 
tatis quantam acquireret cadendo ex puniSo B 

uiquc ad centrum, tumque erit Sb"" = zSA"'^^^ 
SB*". 



f. io6. 
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/. io6. At fi exponens )& fit negativus j eriC 

Sb-m— sA-iT sBtr"^^^ SA'""'SB-'^ ' 

Sb*"«=i-«^ — ^ ^T""-^ • QM»f* fi 2SB^in fit 

major qUam SA""*", valor rublimicatis Sb crit 
pofitivus j & ad partes fuperiore^ iumendus -• fi 
tero 2SB'^'"fit aeqUalis SA*^"*, fublimicas eric 
infinita : fi demuni 2SB "^m fit minor quam 
SA*-ni, fublimicas crit negativa , & ad partes 
contrarias accipienda^ puta SRw Hac igitur ra- 
tiotie mover! potcft corpus in puridlb A impul- 
fum verfus centrum S , etiam in hypothefi ex* 
ponentis m negativi, eodem motii ac fi ab in- 
finita diftantia cecidiflct^ aut a pundoRvicen- 
trifaga in infinitum abiiffct, iridcque vi centri- 
pcta per iriAB dcfcendiffet uti f^ io2^&io3*cx-* 

plicatum eft. ^ 

§, 107. Eodcm iriodo repencntUr ex didtis 5f 
ii/celeritatcs & tempofa in vi cencrifuga ^ Si 
enim corpus eit quiete ifl dato pun6l6 A recc- 

dat a centro S vi centrifuga fz=:x"^ ' i quo- 
niam Sb (x) eft major qUam SA (a), «qua- 

tio ad fcalam velocitdtum Af crituu=x ^a"' 
quotics m eft numerus pofttivus , in quo cafut. 
diftantia data S A (a) poteft eflfc nulla ^ vcl 

poficiva ( vide §. 44- & 45* ) *^c eft uu= x""* 

, m _ in 

vcl uu = x 4-a • ^ . . 

§. 108. Quod fi numerus ra fie uegativus erit 

I I iT^J^^ 

uu=:»— • ^ I— •=:— -Z! .• in quo cafu & a 

jrta *-m ^m — m 
a x ax 

.poneretur=:Q, velQcitas forct infinita. Porro 

repcr- 



DeCorporum mofJtriSrlineo , O'c, ^67 
i^epeita. ^ala v^locicatiim repf riencur ex di£ti|l 
fcalae tcmpprum . 

jf. wg^ Si xjuis |ednietrice hax quat hadenitti 
di^a Tunt (^x^miiiarecupiat/anitnddveftacoporr 
tety quod fi niiiiterUs xn ponatur po&tiv^s ma* 
}or tinicjatd , fcala viriUnl ceiuralium £be ^ cu* 

JUS aequaiio fc±k"™'^ ' crk tx geiiere tptarabdla^ 
mm veftic^ S deicti)>t4rum ^ qax qUidem pa^ 
jTaboia^, (i m fit majof bthdrio ^ tonVe^citaceni 
ad redlam Sk eonvenefitt Si V«ro ^ fit iequa<> 
h's binarid ^ ^dra^la vert^Ur in tmh^ti^um « 
Si aUteni m fit minor bin^iid^ fed mtipr tihi* 
tatcj parabdlas cortvcrtctit cencavitateiti ad re- 
gain SA .'; ^Uod fi nt ponatur unitati ac^uali^ 

tti't f=i;:x^=ii, vi^ neriipe tonftah^ ^ & fcala 
viriiicn redlanguluni . Semper autem five pai*a« 
bbla^j five tri^ilgulum ^ five red^ngulum ^ ilrea 
AmD ad partes fuperiores oidinatai AD eHtid« 
finita^ 

item fi nmtierus m pfttiatuf pofitivu^ mirlOr 
iinitate^ exponens m »-^i evadet negativUs mi- 
nor unitarc^i &, ibaia iyiriuol centtaliom -erit 

t 
iz=z — ^-^ y (cilicct hyperbola inttt aly^ptota 

SMj Siiij cujus fpatiwn afyntptoticUmfAmDad 
partes fuperiores ordinata^ AD eft infinitum ^ 
fpitium vero ASMD vcrfus centrum eft finitac 
qUantitatis ) quippe potefta^ i^m abfciflarum 
X minor eft imitate ^ qua^ ponitur poteftas .or« 
dinaUrum {"• 

At fi tiunieru^ ns fpodatur negativus , ex par 
liens m^ t em negativus major unitate, iSclca^ 

la virium f ==s k"*"* ' crit hyperbola inter afym- 

ptota in qua ordinatas AD, BE , funt recipro- 
ce ut abfciftarum SB, SA poteftates unitate ma- 

E 2 jorcs ; 



y 



y 
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jorcs ; quarc fpatitrtn ^ifymptotfcum' AihD ad 

}>artcs (uperiorcs. ordinate AD'^rit finituni , 
^atium- v'crd ASMD verfus centrurfi crit iofi- 
nitum. ' ' . ^ 

Igirur quotics m eft numerus prtfitivus five 
minor unicatc, femf^r fpatium AmrD five pa- 
rabolicum five hyperbolicutn erir infiaaam , 
reliquum vero ASMP verfqs centrum finitse 
quanfitatis: conira vcro- fi m fie pumerus ne- 
gacivuS) fpatium byperbolicum. ASMJO. verfus 
centrum eric infinitum , fpatium vero AmD 
erit finitsB quantitatis> quare in primacafunu- 
meri m pofitivi quadratum velocicatfs BF(uu) 

crit ut ASMD — BSME \a x /; at iafc- 

cundo cafu numeri m negativi quadratum ve^ 
locitatis BF ( uu ) erit ut BmE---AmD 
m m X I 



( 



five - 



— m 

X a 



^■) 



<immm»mm „ i ■ i i i i , , ■ li— a— i^^a^fc 



P R O P O S I T I O IV. 

PROBLEM A 

Data fcala velochntum in corporis motu reSlilincO 
vires centrales analytice invenire. 

§•110. T Toe problema eft inverfum problc- 
X X maris prsecedentis Prop. III. , ia 
quo data fcala feu lege virium centralium qua:- 
rebatur fcala velocitatum . Advertendum vero 
eft, prascedens problema effe indeterminatum , 
fiquidem eadem poiita lege virium centralium 
plures pofiunt efie fcalas velocitatum ^ quas dc« 

termi- 



De Corparum wetu. reEhflineo , &c. 6^ 
teri^tnaocur^. quoties datum fit etiam pundium-^ 
ieu difianxia a centrD viriutti, unde corpus iti^ 
fcipiat tnbvcVi ex quictc, apt. cum data vcloci- 
tace; ita. ut percurrendo c^fus omnes di^ancia- 
rtim a centre, & velocuatiiiri , quas' corpus ini- 
tio 09otu<s. habere poteffyfep^rjenturfcalacprnpe^ 
Velocuitum in data lego^Surmm j/^ qucfiia^mpr 
duifi adduais t^^emplis tuie ' .exp)icatiim eft « 
At proble^ia JhoC.de intenieodis viribus i;x da«< 
ta fcal^ yelpckatum .^ .quema^t^odum feqi^^n^, 
problem? y ift quo ex data^ icaU ;tempi|Ol'un) in<^ 
Veftigalbimurccleritate3& .vires '^^ funt pfoble* 
Ulata dcternunata ; qyippe iippnifi unicit elTc 
jpote(i. fcaU viriiim , quae datas vclocitates per 
data rpaiia producant , aut quibus data ipani 
datis t^mporibus defcribantur . Ustc patent ex 
diftis pro^^.I-. g.^. 5. & 6. Scd ad cIariorem,.in- 
iiitelligentiam placet eadem diligentius expU- 
carp . / ^ J 

i.iiu "Percurrat torpUs iTpatium AB > fit^flejj* 
in pundo quqlibet Q^ velocitas Q.Tz=:U , qua^'* 
percufritur fpatiolum infinite .parvum Qcjz==dx t 
tempus dt quo fp^tiojum hoc dx pcrcurriturVft 
<§. ^.) direae lit fpatii^dx.,, & reciprdce ut, 

... ' dx 

vdocftis u, ^oc eft dt^=2 — '• t>^tn itaque dati 

■*■"*. u" • 

fjpztii AB pars quaslibet infinite parva Q<i (dSc) 
percurritur >; fi datum fit ^t^mpus elcmentare dc 

data, epam iit o^ortet v^locitas QT (u)sn: — •" 

»* * - . » « ■ ^, 

& viciffim fi data fit vclocW Qt t U ] datum 

dx 

etiam tit opbttet teitipu^ eiemetitare dt r=: — • 

i.itU Eo vcro tempore dt , quo velocitate o* 
QT [u) percurritur rpatiofum Qg [di)> ^'^ 

E 3 ^^ 
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QP [f] urgeat corpi^s, ciquc fuperaddat fncro^ 

mentum vcloQit«ttis innniceparvum,at, [du ] ^ 

du 

crit [f*5.] f:;==-^^^. Ex tribus igitur , nimU 

d{ ^ . . 

fuiii vi QP [ f ] tanquam cautfa agentc , incre«» 
mento YcJocitatis , at , [du] tanqu^^meffcau pro- 
dufix), & tempore dt quo cauna ilia Kunc ef- 
fcdum producK , duobus datis terthim detur 
oport^ti fcilicet tertium ex daobas daci^ cot 
Jjgiturt Tres igitur cafus. di(li1[iguendi func. 

$.ix^. Primo Data fit fcai^ viriutn CABDut 
in pra^cedcnti problemate Prop. TIL , data eric 
in pundo quolibet Q vis QP [f] , qu« urgens 
ciorpus per rpatxolunl Qq'(dic) produccrc dcbci: 
vcjocicatis incrementum at ( du ) : Hoc vero in- 
crcmcntum pendet etiam [ §. 112, ] a tempore 
dt quo producitur ^ tempus autem dt pendet 
($.\\i.) a Yclocitatc QT [u] qua pcrcurritur 
jpatiolum Qq : qua; quidem velocitas QT [ po- 
fita eadem fcala virium CABD ] varii effi? ipot^ 
eft , Tcl in^squali impuifu corpori itppreflTa y yel 
acquifita lapfu a diverfa fubli(i)i(ate A Q ^ Sola 
ergo fcata virium CABD data non dctcrminat 
problcma, fed detur etiam oporcc( pundlum A 
undc corpus ex quiete incipUt moveri« 

$. 114. Secundo Data lit fcala velocitatum 
AEB; datas ergo funt in punQis qui busiibet in- 
finite projtimis Q, q velocitates (^T 9 ^t , ea- 
runtque differentia at (du) ; &; quoniam data 
eft vefocitas QT (u) qua perqurritur (patio- 
lutn Qq (dx) datum ctiamerittempu$ [$.iii.] 

dx ' 

elementare dt =: — .* quare determinata eric. 
— is^ ' "' 

, du 

[/•I 12, J 10 quo vis punfloQ visQP (£):;::=:.— , 

dt 

ac 



P<? Corporum motu reBiUneo , O'c. fi 
ac proindc dcterminata fcala virium CABD', 
jf. 115. Tertio. Dcmuitt dab lit fcala tempo- 
rum dum corpus movetur per datum fpatiutn 
AB : datac ergo (un% eoruni t^mporum different 
%ix infinite parvas, hoc eft (^pora elementaria 
dt, quibus quaBlibet fpatiola Qq [dx] percur- 
rabtur: pi;o|iideque da«a crit [f. in.J in quo- 

libct pundo Q yelocitasQT [^1]==^— , ipftqiic 

ftala Telocitatum AEB erit determinata; atque 
^deo determinata quoque erit [/. 114.^ fcala 
virium CABD • Nunc veniajnus ad propofiti 
problemads folutipnem , quae facilis <x di£lis 
prit . 

J. ii(^,, Moveatur corpus p?r rc^m ABE, 
fitque data fcala veiocitatum , ^reafcilicet qux- 



centralis qua corpus impellitur 

Sint ordinatse infinite proximas BC , be , ac 
portio fpatii perqurfi infinite parva Bbrzrdx, 
vclocitas BC=u , <:in=du , vis centralis BFzrzf ; 

udu 
crit P/,?.] £==>-=, fcilicctvisBFproportiona- 

dx 
lis fubnormali BE data? fcalas velocitatum • Ita* 
que ex asquationc ad datam fcalam velocitatumr 
GC, fumptis diflferentiis , eruitur facile valoi* 
vis centralis ^ feu asquatio ad fcalam virium 



E 4 S€HO 
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» . •. 



if 117* 01 vk .centralis corpus itnpelletis fit 
l3 centripcta., corpus accedetis ad cen* 
trum virium naruraliter movetur , & novi ve- 
locu^tis gradusvci femper addautur , adeoque 
velocitas pcrpctuo crcfcit. Contra recedensmo- 
ux rctardato &^tJ6lento.a centrb virium cjusf 
velocitas pcrpetuo decrcfcit. Si verovis titccn- 
trifuga , corporis Velocitas augetur. recedendo at 
qentro virium $ qui motusipfieft naturalisi; con« 
tr^a decrefcic velocitas accedendo ad centrum * 
%% quo colligitur an vis fit centtipeta vel cen- 
trifuga, nimirum ex poiitione centri virium feu 
pundi illius ad quod vires referuntur ,. vel ex 
diverfitate fignt quo aflicitur valor qaantitatis 
f. Nam in Fig. 31. curva GC fit fcala yelocita- 
turn) ejuique a3tis ABE fpatium quod a corpo* 
re percurritur^ qui proindeper centrum virium 
tranfire debet.* fumantur vero tam.origo abfcif- 
farum x,.quam centrum virium verfus eamdem 
partem , puta verfus A , ita tamen uc crefccn- 
tibus diftaiiniS'<ccmro, fimulquc-abfciffisxfcu 
AB, crefcant ctiam velocitates u , hoc eft or- 
dinatae BC: tamvis, ex fupradiais erit centri- 
fuga, & valiar fubnormalis BE,- feu vis BF af* 
firmativus, Jhoc e(t fi^no podtiVo affeftus .• Si 
yero cfcfccotibus abfciflis * ,'ordrnatae feu vc- 
Ipjcitates u dtcrefcant , vis erit centripeta y & 
v^Jor fiuboormalis} BE. feu vis BF aftedus figno 
negativo. Contrarium demonftrabitur fi ocigo 
abfciffarum & centrum virium ad contrarias 
partes exiftant. 

jT. 1 1 8, Quoniam corporis vi centripeta ad 
centrum defcendentis velocitas pcrpetuo crefcit, 
idcirco maxima velocitas erit in ipfo centro : 
quare ^fi data fcala velocitatum habeat maxi- 

mam 



/ 



De Corporum motu reBiliheo , CJ^r. -7 j 
mdni ordinatam u , pun£lum axisunde base ina«f 
xima ducitur crit centrum vis ccntripctSB*; 

§. 1 19. Similiter quoniam corpus vi centrifuga ft 
centre recedens majorem fcmpcr velocitaeem- 
acquirit , idcirco in ipfo centre vel nulla vcl 
minima crk vclocitas: quarc fi data vclocita- 
tum icala habeat minmiam ordinacam u, pun^ 
dum axis unde hxc ducitur eric (xntrum vis: 

ccntrifngae. 

J'.i2o. In punSo in quo fcala velocitatum 
occurrit axi, vclocitas nulla eft ; ^uare.in co 
pun6|o corpus moveri incipit ex .quicte • ^ . 
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E X E M P L U M I. 

i.i2i. QlT ax=:au ^ crit differentiando adx 
O udu 1 



2udu , & •— — =faa= — a 1. Nimirum ficor- 
dx 2 , 

pus ex quie^c in vertict parabolas movcaturpet: 
ejus diametrum velocitatibus , qux fine in fin- 
gulis fpacii percurfi pundlis ut refpondentes or« 
dinatas in parabcla^ five in fubduplicata ratio* 
ne di(tantiarum ab initio motus , feu^a centro 
virium, vires centrifugal corpus illud a ^cencro 
expellentes erunt conftantes , quod accidit in 
motu gravium (i*. 21. 
jr. 12 2. Sic item xu:=s;aa> eric xdu"^" udx> 

udu -. uu -* a 

& — •. [f]= =— — ^ Scilicet fi corpus 

dx X J 



E 



er afympcoton hyperbolae moveatur velocitati- 
us quae fine uc drdinatas ad hyperbolam , feu 

rcci- 



»« 
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icdproce ut diftatidas ab ejus cencro , urgebt-. 
tur corpus ?erfus centrum illud viribus cencri-« 
petis 9 quse cruni reciprocc ut cubi diftatitiarum 

m 

f»i2^3. Sit acquatio generalis uu=:x , quar 
exprimit onnits parabolas ubi m fit nuraerus 

KfitiTUs integer vel fradus , & opines hyper- 
las ubi m fit humerus negativus : erit 2udii 

2==nix dx 9 & I I _ — r-— -== f : quare 

dx 2 

ubi m eft pofitivus , hoc eft in omnibus para-' 
bolls 9 valor quantitatis f eft affirmativus , & 
vis te^dcns ad ycrticcm parabolarum erit cen- 
trifuge If.imy]. in hyperbolis vero ubi m eft 
negativus, vis ad centrum hyperbolarum len- 
dens erit ^entripeta [ f a o 2 ] . 

m—i 

Scala virium centralium C=:mx [ f. 1 o 9. J 
erit ex ^enere parabolarum quotiesmcftnume- 
rus pofitiTus major unitate : quotics vero eft 
negativus , five pofitivus minor unitate , fcala 
virium erit ex genere hyperbolarum. Si m — - f 
lit ftipra f.121,, vis erit co^ft^ns, & fcala vi- 

o 

rium reflangulum . Si m=r:o , yelocitas uuz=:x 

m-«i 



evadit conftans , & vis f =mx — o evadit 
nulla i uti in motu asquabili . 



EXEM- 



Dc Corporum motu reSHiineo 5 &c. 75 

E X E M P L U M IL 

§,124. C m in . \xd\X 

*^lt uurssx ;dra [f.io;-], cm -< — . 






mx 
(f)= ■ ni^MifyJioc eil vis centriiuga (^^^7^) 

2 
proportionalis pptcftati pi—i diftantiarum^x a 

cemro viriunit 

fHi m udu 



^tnx 



, hoc ^{\ vis c^ntripeta (f.ii70 
2 
propartionafis ^idem potcftati m*-i diftantia- 

rum X. 

m m 

I 1 a i: X 

/.i26.Sit uu ^^zt^^ " ' ' < §-'Q^> 

X a a ^ 
udu — ^m , 

^©3, ) crit f =;:—:=—— ; hoc eft V13^ 

dx in-*-i 

cetitripeta (§. 117.) rcciproqe ut potcftas bihki 

diftantiarutn » , 

> IB m 

I 1 X —a 

§. 127. Dcnique (it uus a - -^r^ ■ *■■ 

m m m m 

a X a X 

.(io80> 
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m 
( §• io8. ) 1 erit fimiliter vis cencrifuga f ==s- 

9 



X 



In his duobus poftremis §. 125, , 127 nume^ 
rum m fumpfimifs pofitivum majoris claritatis 
gratia: idem tawen eft fi §. 124. & 125. nurae* 
ru^ m fumacur ncgacivus. 

• «■■ ■ ■ ■ ■ I I 11 « ■ -i . ■ ■ '^ . ■> . . ^O^- r^.,^. 



EX E M P L U M III. 

§.128. QIT fcala veiocitatum ellipfis APS, itt 

32. qua SBxBA (xx a -x / . BC ( uu ) .• : SA 

bii — bxx 
(a). »AM (b), quarc uu = ^ erife 

^ badx*-2bxdx 

differentiando 2udu=:±:-* — -fcA.---s- * ideoqu^ 

a 
udu ba..^2bl^ 
vis centralis BF (f) ±= — :-= -— , feu 

dx ±i 
i 
proportionalis — ^ a^^x , hoc eft diftantiae Bft 

2 

corporis Ba poriflb niedid R (y.25) 
p. §. 129, Sit fcalat vclocitatum APS , in qui 

33 SBxBA V X xa^x ;,BC V U ; : ;: 

a.b, fcilicet sequatio u =£:bx x^^^: te* 

perietur vi^ centralis f I -^^ J ' \^^ ^ ' 



dx -*-i. . 

mH-n 



quag 
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^m— n 

; quse eft asquacio ad fcalam virxum 



m— n 



a "^x m H-n 

FRf. Porro maxima velocitas, feu maxima or« 
dinaca RP in fcala veiocicatum reperietur ubi 

ma 

fit abfciffa SR = : undc RB=RS— SB 

m-4-11 
ma 

=: -X. Erit ergo vis f (BF) = RB x 

m-+n 
m— «n 

JSl 3, & puQ^m R centrum virium cenr 
ni--n 

-^^mH-n 

tripetarum corporis ex A , aut S ad centrum 
R dcfccndentis • 
Si n fit major qiiam m^ visBF evadit=:RBx 

^^^^ 

— ; & fcala virium FRf pofita ut in Fi- 

n """m 

SB.-TI 
m-<"a 

gura 34* > ita ut A fit vertex figure, SN afym^ 
ptoton, & RA major quam RS. at in fig. 33. , 
m qua m ponebatur major quam n, eft SRma* 
jor quam RA , punSum S vertex ^ & AM 
afymptoton. 

i 

Si m=n , evadit f — .a^-^x , eft enim pri« 

2 
mus cafus ellipfeos apoiionianae figura 32. , 

/•I JO. Si fcala velocitatum generalius pona-< 

tur 
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t nt ■ ' n 
tur u =x k^a-«x (cxponentes r^ m, n pot 
fuQt efle pofiti vi vel negativi ) fitnili calculo repe- 






/ udu \ — a^ ^ , - *" 

Fig, ■ mf-»-nr jj a-x r 

jj, ciimque hid ctiam maxima feii minima veloci- 
39. rtial 

tas RP rcfpotideat abfciffa^ SR — " — ; criC 

mH-n 
paritci* piindum R eentruiit viriutri j qua^ Vires 

Im »-^r 

f (BF)funtut RBx * 

AB- 

r 

I* 11. ,Trt 

Si pcmariir mZir!l!« , eric il =ax »— x x ; 



201 »-*f 



& f =i — a — 'x » ax— 'XX ■< (FigijsO fr 

i 

a^jc 

ve 9 (i r fit HBajoi' quam im j f ==t -»— ^ 



r-^ 2 ill 
■ ^ 



ax— XX r 

(fig«35«i femperque centruttl viriuni eric pun* 
£lum R' medium re dlae. S A ^ 



EXEM. 
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E X E M P L u M IV. 

O^T fcalji Vclocitatuni U = 

111 n 

: repcrictuf ut la cxcmpld fuptrio. 



X 



X 



nia m-fin 

it >isf=— • H-x i^ ^ ' • ' '' - t aut ( fi a 



inH-n !!lr_? 



n— ^m 



■^ 



iSt knajof quatil m} f=i — —4- x x - 



in n^ 



n It— m 



t 

Et fi in = n ^ crit f=s-*— -a-^^x I ut in hy- 

pertx>ia aj^olloniaiia , in qua fcala virium eft 
ejus afymj^toton (§438.) 

§.i32.Si generaliorponatur^quatioad fcalam ve« 
«• m ^ — n 
IdcitatUm u =: X x a-*-x , fitnilitcr rcperiecur 



Ut iii fuperiore exeirtplo f r 

am— r 






1 



; & fi in=:ii , crit f=— — a-f-x 



r 

ax-4-xx r • 

Ex< 



So Uber Pfimu9 

Exponentes r , m , n , fumi pofTunt negaci* 
vi } & maxioaa five miaitna. yelocicas repcrie- 

ma 
tur ubi abfcilTa x=:«.* •— • Vide exetu* 

plum 3« 
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^•133. CiT vas cujufcumque figuras fluide pie* 

^ num , quod effluac per foratuen S in 

Fig. ejus fundo infcluptum. ica uc fluidi fuprema fu- 

37* perficies CD in evacuatione deprimatur & ac« 

cedat ad fundum S y cujus fuperficiei in tali 

jpiocu velocicas; eft in ratioae compofita ex Tub- 

duplicata alticudinis SA^ & ex reciproca fedio- 

nis CD , uti demonftrac Torricellius in poftre- 

ma prop; de motu aquarum • Quascitur Vis cen« 

tralis qua eadem fuper(icie$ ceadit ad fundum S. 

f. 134. Ducacur ex fundo S ad fluidi fuper- 

ficien;! perpendicularis SA =: x , fedlio CD lie 

=yy; ejus vclocitas = u; vi& centralis = f • 

x 
Erit ergo (J. 133. )uu = i & differentian- 

^^ ^^._ y^dx^4xy^dy x 4xdy 

dx . y^dx y"* y^dx 

Ex data autem vafis figura , (cu ratione ledlio- 
nis CD ad fedionem £E exprefTa quantitatibus 
conftantibus & abfciffa x, habebitur valor quan- 
titatum y , & dy , quibus fubftitutis in 2Bqua< 

X 4xdy 
tionc f=: -— eruitur vis centralis 

y* y'dx 

quaefita • 

§.135* 



De CcYpOYum mdture^illneoy &e^ 8i 
f. 135, Hirtc ex tribus, videlicet vclocitate, 
forma vaiis, ^ vi ceati:ali, yno dato habentur 
reliqiia duo. 

Primo • Sit data velocitas exempli cauflfa uu 



r^ ^ •-. -—'■-? / \ _in 



_x-, ^rit ~- (uu) = x"*, & y^^—x'-*". 

gura : atquc vis centralis f =: 

jr. 136. SjB.cundo . Sit data forma vafis excm- 
ph caufla fphaera feu fphaeroides PCS , cujus 
diameter 5?=;: a , fitque perforata in imo, pun- 
6I0 S , unde effluat fluidum , cujus fuperficies 
feu fcdlio circularis defcendcns CD eft proper* 
tionalis qi^adriito CA=: yy., cui' quadrate enam 
proportipqale feu aequ^le eft redangulum SAxAP 

= X xa--^x: itaque ae<iuatio exprirpensdatam 
lormam vafis erit yy=:ax-H xx . Erit ergo uu 



, five uu 



v^ '^r-"^ c — ^ I ' 

J ax.-4 XX X xa«Hi X 

qux eft aquatio $. 13©. , fi modo ibiponantur 

cxponentes r=2, m=:^ i, &n=:^2; qua- 

re ex di^is m eodcm jf. crit^ vis centralis f 

I — « I. 

^^^ —*' * "^-^ X i -——^t quoties x eft nji- 
3 X j,a^ X* 



vorquam g; five f=:^x-^ ax 

3 3 ,» » 

X xa-^ X 

quotics X major eft quam -, a : in priori ca- 

3 
fu vis erit centripeta ( jT. 117 ) , in fecunHo 
<:atu centrifuga, , rclata tamen atf centrum vi- 

F rium 
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I 

rium S : at (i accipiacur SR (^) — — SF 

3 

( -a ) , & vis rcfcratur ad centrum virium 

R , crit ex utraquc parte RP , & RS(J. 117.) 

RA 
centrifuga, atque proportionalis *—- 7 — , fitc 

SA*xAP^ 
Ra 
— -*— . Itaquc in pundo R vis eric 

Sa' X aP' 
nulla , in utroque vero vcrtice P , & S infini- 
ta ; at vis in vcrticc P ad vim in verrice S 
habebic proportionem infinitam : nam fumptis 
ajqualibus PA, Sa, erit PAxA)Sz=5:SaxaP, qoa- 

RA Ra 
re vis in A ad vim in a eric uc — — ad* ■ ■; 

AP aP 
fi itaque fumantur pundla A, & a infinite pro- 
xima verticibus P & S > erit vis in P ad vim 

RP RS 
in S ut — -• ad -— , five ut RPxfS ad o .^ 
o SP ^ 

proportio fcilicet infinita . Scala ergo virium 
ccntralium erit curva MRQ duo habens afym- 
ptotP PM , SQ, fed PM infinitum refpedlu in- 
finiti SQ. 
Qnadratum velccitatisAB ( uu ) eft recipro- 

X 

ce ut ASxAP , n^m ejus asqtiationem diximus 

effc uu = • : ex quQ colligitur 10 

Xxa^ X* 

utroque vertice P 9 S , velocitates effe infini- 

tas/ 



De Corpcrum motu r^ilineOj &c^ S^ 
U&i fed ( ubi <lc viribus diftum eft } ve,locitas 
in P ?4 vclocitaferii in S habebitproportiotiem 
in.fip1t9ni> repctietur enim ut PS ad q. Mrni- 
ina vero velociUs erit in punflo R , nimirum . 
ordina^a'Rttj cujus quadrafumjeft reciproccuc 
fluadmplum cub} SR . Scala '^rg6 velocitatum 
TBHb ja<;ebi^ inter duo afymptota, quorum PM 
eft infiniturn r^/pwu SN" , vprticcmque habe- 
bit in puhdlo H, Et fiuidi fuperficies CD de^^ 
fcendet njotti r^c^rdatp a fijifiiipoi v^rticc P uf- 
que ad punftum Rr jpcr duas fdiamctri tertias 
partes PR^ , in.deque a' punfto R ufque ad fo- 
ramen in imo vertice S motu acccler^todefcien- 
fum abfqlyejf .' Scudiofus . lector reperiec lj:a- 
la$ temporum elemcntarium & mte^rorum. 

§. 157. T^rtjo denique fit dat^ vis c^ntraKs, 
■^ua fluidi fijpi2rfi.ges tJcfc<?p^j,i-.,'& quajracurva- 
lis forma . Exempli cauffa pohatifr vis centra- 
iis nuU^ , hoc eft^aequabilis piotus q\xo fluidi 
fuperiicies defcendit ^^dem Temper vclogitgce / 

I 4xdy 
<:rit f=:-.^ ^ r-^=:o(jr, 134) •* quarj^v 

y* y^ dx 

t 4xdy cjx 4dy 

y y^ dx X ' X T 

grando 1. x=:4J.y, fcilicct logarithmu^ y qua^ 

druplus logarithmic; atqueade^ y*^=:x, qua 
aquatic ex primit vafis formam • Id variis mo- 
dis cfBci potcfl; : fi vas lit rotundum gcnitUm 
ex rcvolutione circa axcm SA parabola jquard 
gradus SC, cujus fcilicet abfcilte S3 , SA fine Fig. 
'^r ^ ^ ^ quadracoquadrata orditwtaruxn BE y ^j\ 
AC / tumr^ cnim caedem abfciflse erunt in du- 
J**5^F* ^'atione circulorum feu fup^r&cierura 
^juidi EF, CD, quas {$. 134, )pofuimus = yy. 

F 2 Item 
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Item fi vas (it prifma parabolicum , cu}us ^ili, 

|,j cet plana oppofita. verticalii EAF , GBH 'fin| 

^^* parabola? apollohian^ parallclsB \ fluidi enim fu- 

^^' perficies yy crunt redai\gula EFHG , cf hg ^ o- 

mnia ejusdem altitudipis Cp, feu 9a, ideoqu6 

inter fe \\x bafcs EF , cf , feu ut ordinatse ad 

parabolam , fcilicet in fubduplicata ratione ab» 

fciflarum ^C , Af , quas funt 4iftanti^ x a fun* 

^o yafis. 

§• 138. ^d facilius reperietur fbrma vafis (i 
primum per Prop; UL ex data vi ceotrali re- 
periatur velocitas; inde eajm perdi^a( §. ^35.^ 
ex v^^ocitate ba^ebitur forms^ vafis • 

Sic ezempii caufTa vis Centralis ut poteftas 
in— I X didantiarum a cetitro ( ut in es^emplo 6. 
€. ^9. ) hoc efl altitudinum fuperficiei fluidi a 
liindQ vafis , pofito numero m pofitivo vet ne- 

gativo : eft cr^o f =; x"**^ ' . In hac vcro lege 
virium varias poiTunt effe kal^ velocitatum , 

fcilicet uu - *— *- ( §. 99, & 108, ) .^ five uu 

m 

yT :+r a"* 



( f. loi. loj, 107, ) 0ve den;(utxi 

x"* 
uu ^-— - -■ — C§, 102, 3^ 107) .. Unde cjuoniam 

m ; . . 

X 

( § 134 )uu - ' 9 f j idea n hac lege viriuiA 

y ' 

yarias efle pofiTunt forms vafis firqniontibiis a^ 

mx 

quationibus cxpreffa , Prima y r: — --^ — «^— 



a^ 



la 
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So quo velocitas fuperficici fluidi eft uU^ 






i .' Sccando y* ^^Iz: -**-^*^^*^ , in qiid 



Vf locitas uii iirn: " -■ / " % Tcitioy* Xzrr inx , 

in 

• . ^iii 

■•.••* 

in qib Velocitas uttr±z=^"^-Hi 

' • ' • 19 . , 

Uc ex hoc gbl)«rali exetAplo ad caiiim ali« 
^queiti patrcacularem defcendaiiiMs. ^ ponatur 

fcilicec.yiis centralis conflaps i^^tqijtq adeo nio-^ 
ttts quo fluidi. Aiperficies accedjc ad fundutn y$iA 
ifi$ uni<6rmir%r aocelleratus vel retar4acus uci 
ittbius grayiqm d^rfum cendentiuin y auc Air-^ 
fum impyirorutnf.in hac hypothefi formas valii 
ex quo eiluic 6uidum poflfunc effetres five qua-: 
tuor eenitag ,ex > revolucione circa aWem qua^ 
taor ugurardtn qu^rUifi asquatibneis funt. Prittid 

^4 u^' ^ j^ .^^ vtlodtas fupcrficiei fididi 

a;^x 

fcft uu=:a.ii x.Secundo y* is— — ^ in qua • 

Velociias \iub=k'^ i ; Tcrtioy* sat •^^■^■^j in 

. k^-a 

iqiio veiocitaii tlu =±=x 4- a; (Quarto y* =5f,irt 
jquo Vcldcitai uunix; Pribres duae asquatiohes ^^S* 
bant forinam valis uc ih figt 40, ubi ScM j & 4o« 
MCN, flint fcurVaei dcfcHpta drt:a 86nl«hUncnl 
Aicm SRAi ihx^uo $R eft refta conftans=a^ 

'4 F ^ al>- 
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abfci(r;3B Sa , vel S4=x , ordinata^ ac , vel 
AC=y ,• aqtiarioncs vcro (bnt cV. (y* )=: 

iL(JLY4cv(/)=iiC-L.V 

aR Va-x /. . AR \x-.a/ 

PunauttiScfit vertex cur-v^ -ScM , ViftaRM a- 
fymptocon commune , & curva McN habebit 
aliud afymptoton KV parallelum axi addiftan* 
tiam RK aequalem--ttaitati >. /eu :col^aiKi illi 
qu2B in aequatione fumpca eft pro unitate . St 
ergo circa dxemSRA revtilvacuur curtas^SfMCN 
dabttnt formam.vafia y ix cujus-fiftido S dum 
effluit fluidum ejus fuperficies CA deprimitur 
motu unifbrmhcr retardato ufque ad pundum 
R , ubi fuperficiei in infinitam amplicudineiti 
extenfas velbcicas nulla eft , live inBuite parva.* 
ex pundo aucem R tir<!|ue ad fundum S fupcN 
ficies fluidi ca defcendec mom uniformicer ac- 
celerato.' fcilicet fcalas velocicacum erunt para^ 
bola BR , RH , vcrtice R defcript^ .- nam 

ab* ( uu >=Ra ( a-<x ) . Et AB* (uu) = 
RA ( X— a ). 
Tercia ex qqatuor Aipradidis asquacionibus ^ 

X 

Fig. nimirumy* w-. ^dat foimam vafis litiinfig: 

4i,j , a+-x 

41. gehitum ex revolutione circa axemSA cuv« 

. . SA y X ^ 
vx ScC, ^ujus aquatio AC (y ) — -f — — ) 

AR \a-H-x/ 
pofitis nimirum iisdem ut fupra denominatio- 
nibus SR :=:a , SA=:x , AC=:y • FJuidiigi- 
tur effluenti^ ex foramine S fiipprfides CA de- 
fcendet motu uniformiter retarda,(o uique ad 
fundum S , ubi velocitas ultima; Duidi gutts 
erit SH ordinata ad fcalam velocitatum BH , 

quae 
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qu» eft parabola RHB dcfcripta Venice R : fi- 

Quarts^ demum aequatio y"^ =;^ » hoc cftfu- 
perficies fluidi yy conftans dabit formam vafis Fig. 
m in fig: 42- cylindrum CKED genitutn cxre^ 42- 
volutiOrie circa latus SA reftanauli CKSA ; ex 
quo ( uc notum eft ) dum effluii; fluidum ex 
foramin? S , ?j^s. fupcr6«ics CD deprimitur 
motu uniformiter fetardato , nullaque ultima 
effluent! guctas yelocitas ircmanebit: fcala quip- 
pe velocitatuni eft parabola SB vci;ticc Sdcfcri* 
pta* 



tMBMM 






PR P O SI T I O V. 

P R O B LE M A. 

Jn corporis motu reEtHirjeo data fcala tem^crum in* 

tegrorum ab initio motus , yelocitates fS* W- 

xes centrales anal^tice invcnire . 

f . I3f. TV iCOveatur corpus per AB, fitque da- 
X^ JL ta fcala temporum ab initio mo- 
tus in pundo A 5 quaeritur fcala velocitatum 
GC , & viiium HF ". Solutionem dedimus jr. 
115. fcilicet^ 

Sit fpatii percuffi pars infinite parva Bb;=dx, 
& quoniam data funt tetnpora per AB 7 Ab , 
data erit differentia eorum temporum infinite 
parva , nempe tempus elementarc dc , quo p(;^r- 
curritur fpatiolum Bb = dx, percuniiur autcm 
velocitate BC = u , quara corpus hipfurn per 
AB habet in punfto B; eftque velocicas dircde 
ut fpatium & reciproccut tempus (§, 6.),nimi- 

F 4 rum 
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rum u . In hac ergo «quadoflc loco ^ 

dt 

fubflituendus eft ejus valor datus quantitatibm 
ac , & dx expreflus , habebiturquc in ter&iinis 
finitis valor vclocitatis u, feu aftquatio ad qu2- 
fitam fcalam velocitatis. 

§. 140. Invctita fcala velodtatutn invenietuir 
ex praccdenti prdblemaie fcala vfrium centh* 

udtt 
Hum , nam {$ U6.) (Uss. — ^ Scd inveniri 

. dJc 
etiam poteft fcala virium immediate ex data 
fcala tcmporum . Sint enim fpatii partes duo 
infinite parvae eodem tempore dt ^rcuflse Bb, 
ba , altera quidem veloptate BC=iu , altera 
vero vfelocitate aufla ^ vel diminnta bc:i3= u? 
du • £t quoniam tempera ponuntur aequalia ) 
crunt fpatia Bb , ba ^ at vclocitatcs BC , be ; 
adeoque fpatiolum ba erit audum vel dimiou- 
turn quantitate infinite parva refpedlu fpatii Bb 
(dx), hoc eft erit ba=:d3K±r ddx : eritqueB(i 
(u)- bc(ui:du):: Bb(dx). ba(dxJtddx); 
& udx ±: uddx=;^ udx ±' dudx ; atque adeo 

u 
uddx==dudi ; & multiplicand^) per-^^^ , iril 

dx* 
uuddx ndu 

•-— — =— ^=:f ( 5. il6 .) .• eft auteffl 
dx* dx 

[§. xj^O dti2=— ^ , & dt* z±=:— , ddebijye 

u uu 

ddx uuddx ddx 

:si; T, . ■ • J grg0 vis centralis f =& — -^* 

dt* dx* a^* 

Data 



Data ergo ^qu^tio ad fcatam tdmpbrudi 1nce« 
i ^rorum diffcrentiancfa cric^ iteruimji^e accipieU' - 

<la fecunda differentia fpatii percuffi ddx poiita 
\ "tonftstbti prima diiierehcia iieitipdris dt\ 
B §. 141. Quoniam ia addudis formaljs u = 
p the ddx 

-^ — ' , & f =i: *-'^-*- tetnl^us intfegrdm datam t 
ti dt dt» 

H non rcperitur, fed tantum ejus diffcfetitia dt > 

•w ddt, ideo fcalae velocitatum & viriutn geo* 
a mctrrdie hal^efi poffarit ctiamfi tetnpbra d^ta fint 

lit arciTs curvarum , vel ut aresB curviiinese , 
J quarum raftifircatio vcl quadratura geotnetrice 
sj baberi ntiqueat^ 

I Sit <}u^Iibct ciirva AGC, titjiis abftiffk Afi, 

^ tcl DB=Ex, ordinata BCr=:y: movcatur cor- YrU 

J, pus per axem AB, & terhpora *data fint tit a^ :>i 

^ cus ab ihido motus AC = t, erit dt=ssCr=±: V 

UK 

itii 

P^ ^x dx 






K Cm f^vat ^ y ii% ^dy , adeoque uu 



1 i 



, , ^xh\ po dy ftibftk^ito ejujf 



2 



dc dx ^^dy 
valore , qui reperietur ex data xqtiation'ie iad 
curvam AC , habcbicur valor velocitatis u iii 
tendinis fioitis, Reperta autern velocitate repe- 
rietur vis centralis ex fupradidlis, vcl fi uti lu- 

ddx M^ 

beat formula f =a: ;* = ^ . ^ advertatur 

dt dt *dy 

oportet in invcnitnda fecunda differentia ddxcK 
data /laequationc ad cUrvam AC » funiinam qu^i 

tt dratorum dx ^dy AimendamteflTe pro conftaiv 
c^ ti) i ejus nimirum differentiam siquandam effc 
^ iiihilo« 
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142^ Quod fi. data tempora (inc ut arc» 
ABC, eric diffcseticia , hoc eft tempus clemea- 

dx I 

tare dt = BC^ Bb (yd«) , adeoque[u=: = — 

dc y 

^i*. 8. ) Item quoni^m diSerencia dc ( ydx ) po- 
nitur coaftans , crit dydx-*- yddx =:;=;.o , Add^c =;. 
— dydy ddx ^dy 

— 1 adeoque --7^ ( f ) c= . 

y dt* y ^ dx. 

rjg §* '43* Detnum pofito ut fupra A B = x ^ 

if* ^^ = y ^^^ corpus movetuc per axcm AB lint 

^^* teiupora ut areas CAG, comprehenfaB arcu da* 

tas curvas^ GC , &. ramis a pun£lo A di^is : eric 

dc ut area CAc ( pofito nimirum arcu infioite 

parvo Cc, & Cm==:.dx, cin=;;:dy ) du6la vera" 

tangente CN , qua^ fecec axem in N , & ex da- 

to pundo A normali AP fuper tangente^ &AR 

ydx. 
ordiaacis paralleIa^ erit fubtangens BN ==,-—, 

dy 
ydx ydx— xdy 
& AN=BN~BA=^^ %^=^ . 

dy .^y 

Eft aucem triangulum C mc (imile triangulis 
NAR, RAP; adeoque Cm ( dx ). mc ( dy ) : : 

r ydx —.xdy v ydx — xdy 
— — ). AR= r— — .• item- 
d y ^ dx 

^ue Cc ( F dx -hdy^ V Cm ( dx ) : c AR 

/ydx— xdy \ ,^ ydx — xdy 
\—^J^ AP== .y-^— ^ .• IgtturCcx 

r dx -«-dy 
AP, hoc eft duplum areas CAc, feu tempus dc 

ydx 



\ 
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dx 
ydx — xdy . Erit ergo velocttas u = •— • = 

dt 

dx ddx ddx 
; & f= = ' . 

I ydx — xdy dt* ydx-^xdy* y 



E X E M P L U M i: 

/• 144. OIT ftwtla tetnpomm x =t«n , crit vc* 
locitas u \ik /==r ^t . ^ 2!=;ni*~JJJ* 

/ddx \ 
Et fafto dt conftanci crit vi!» eentralj^ f (^-jrf j 



tn 



=: mm— m X m • Vide §. 101. 

Si m=i, erit t=x, velocitas co»ftans, & 
▼is centralis nulla , fcilicet motus aequabilis . 

Si m=:2, erit t =X) u=x^&f5=z^ 
= 1. fcilicet motus uniformitcr acccleratus . 

Si 111==-. , crit t = » , u ==— J & f = 
^ J. * ' ', 

. Vide §• 59. ^ 

I t 

Si m== ^, crit t =:xx; u =:.-y & f =? 
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Vide 1. 85. 



f . 145. Sic a •- X '= tt .• reperietur u f -r-/ 
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Vcro fit X "ia iiztt: f cpferictur u == — • \ 

& f sac ^ : vW« /. ^9 , & 9?^ , 
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^5t E MP L U M IL 

i^ 146. "O IT ciirva i ==i y i" , & diim corpus mo- 

i3 vctur per abfciflam x, fic^i.emp.us ut 

arcus curvae ordiriaus jr intefceptos.: ircperictuf 



r-* 



iftnl mm--<» m^x m 



2— 2 m — ^^ T — 2 

.-: — i • im^-^ 

mm -+K m , ^ '- . 

- t r -; ---- ^ : ^nix. m. •+1 

Sit in=fi, fciJicct x:ii:y , idcoque tempus 
J)roportionaIe fpatio percurfo ; Yclocitafr u erif 
conftans, & vis centtalisi nulla i fciliccc ifaotus 
flsquabilis. 

• . Sk rti rrrf t , hoc eft xirrthyy , tcmporafci- 
licet ut arcus parabolas dum corpus movecur per 

. ^^, i 
cJHs axem ; velocitarcs crunt itu iizri: — : — -j 

1 

• Xt+--^ 

4 
vires 



Df CoYpoYum rnotii re^ittneo , C^r. f^ 

fires iautcm f — z ^ — ^-^r ? . iiltnfniin rcc^rot 

1 






ce ut qu^dw^ diftannarumsi gentro, ceYitrtim 

: vcro diftabit.'a vertic^ |)arabblaS' quarta p^rartucr 

i tri,p^tc';yuie.§. 71* ,. 

2 . . 5 

Sit m;^— : — 5 fcilicct pafabpla (ubiGax^r= 

y , in qua dum corpus movetur per abfciflas 
Xj tciiipora fint ut rcfpondentes* ajcus'pftrabo- 

I I^: erit uu^rrh^-^— ^- i boo tft quadra*? vdo-* 






citanim reciproc« ilt-^iftantus: a p»q£fe) r <jw4 
I diftat a verticc |>arabolas '^ parametri , $idcoqu^ 

♦ --'■♦ • - .. 9 • ' ' 

Ks in ipfo vercice parabolas, ubi x ^ — ^ o. eric vc^ 
^ lopicas U f-; — I , ttipiirum 59quali& paffittiKKQ;^ 

r vires autem fr±3:---^~ > fcilicet reciproce ut 



-2 

4 . 






quadra^i diftanti^um a cemro , quod centrum 
^ crit punftumiliud diftans a verticc parabol«-i 

^ parametri : vide §. 59. $c tertium cafum cxem- 

"^ pli prascedentis/ idem enim eft cafus cum hac 

differentia quod ibi computabantur tempora dc- 

' fcenfus corporis ufque ad ccacrum virium^ hie 

. vero ufque ad d^tam a centre difiantiam. 
"«< ^ EXEM^ 



^ Liber Vrimus 

E X E M p L U M HI. 

S.146. QIT curya it y m ^ & dum corpus 

O movctur per abfciffam x, fit;tcmpiis 
ut area comprehcnfa area datse curvae, &radiis 
ab Qrigine abfciffarum x du£lrs/repcrictur (./. 

143/) u( ^^^' ) ===bzrr i & f : 



m 



>2 m 



•»-* X* m 



Sit »==:.•— * > ^<^ '•^ curva d^ca fit hy- 

perbola xy *■-■■ — 1 3 facile eft demonftrare y ra- 
dios dudos A centro ad e^treiDicates ordinaca^ 
rum y abfcind^fc areas; afymptoticas j quie in« 
tcr fc fant ift Aibduplijc^.t^lt.fAfioiie, abfciffarunj 
X , crit nimirum ttr^ — x : reperietur vero uu 
— ^ jt , & vis f ct^ftans ; fciJiget niottts eric 

utiiformicer accderatiift, . 1 

Sit m I , hoc eft curva data (it hy- 
perbola xy — - 1 , crit u nr — x , & f rrrr- x : 
Vide fig. i^. §• 44« ' u^i- in. hac virium -cencdfu- 
garum hypothefi demojiftraxum eft dum corpus 
movetur ex quiete in ccntro virium S veloci- 
tatem in quolibet pundo A eflTe ut diftantia a 
centro SA ; & -tcmpus per quamii^ti? Cpatii par- 
tem AC cffe ut area hyperbolica AHFC : hasc 
porro area ( §.43» ) aequali$ feft rriliaco HSF , 
quod hie fupponitur proportionale tempori per 

*AC, • : ' :;• 

Sit mr=r:2, hoc eft oncva dam fit p^r^tbola 

x ^ — r yyy erit ua=:i-* ^ 8^ {:s» -rrT-^ ; vide 

X %x 

fig. 



De CoTpofUm fnotu reEiilineo^ &c 95 
fig. 2i> §. 59. «64, ubi in hax: virium ccntripe- 
tarum hypothcfi dcmonftratutn eft corporis ex 
infinita difttotia cadentis ad centrum S tempe- 
ra per Ms , BS proportionalia effe arcis para- 
bolicis RMS) GBS: at iftae areas ( ut pattt ex 
quadratura parabolas ) Tunc inter fe uc bilinea 
SRZ, SGZ comprehcnfa ranjis a verticc !S du^ 
dis & curva parabolica^ quibus bilineishicAip* 
ponitur proportionalia effe lempora per MS , 
BS, Conferri poflUnt quae generaliter diflafunc 
S. 102. & 107* 
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i. 147. Sit sequatio ad circulum a ..^ x = 

V 9 five aequatio ad hypcrbolam x "jla =:y , 
& dum corpus mcvctur per abfciflam x fit tcm- 
pus ut area comprehenfa arcu circuli vcl hyper- 
bolas, & radiis a centre duftis ad extretnitates 
ordinatarum y : reperietur in utroque ca(u ( §• 

143. ) u Z^-— . )=iy, hoc eft in circu- 

^ ydx— xdy 
lo uu r= aa — XX , & in hyperbola, uu 2= xx 
;;iaa; & f=i ^x^ fcilicet in circulo vis eft 
centripeta, in hyperbola verocentrifuga, quern- 
admodum §.26. & fcquenc inhac virium hypo- 
thefi demonftratum e(l, , 

§. 148. Sit item asquatio ad circulun^ ax— — - 
xx=:yy, (ive ad hyperbohm xx'iax^syy , 
fiimtndo initium abfciffarum ab alterutra dia- 
mccri cxtremicate; & dum corpus movetur per 
diametrum fit tempus ut area comprehenfa ar- 
cu circuli^ri , vcl hypcrbolico & radiis ab ilia 
extremitate duftis .• reperietur in utroque cafu 

^ dx ^ yy 

( §• m^ ) uu f — J ::;^ , hoc eft 

^ ydx-* xdy -^ xx 

in 



f6 Lib^ "Primui. 

a — x 
ifi circula. uil==— ', &. in hypsrbora- uu. =:^ 

X 

r. : & WJ circulo s|tque in prkno-cafu hypcrn. 

z 

•-a 
kolx *is centripcta £,=?——» in icqupdo aa» 

XX 

a 
Km cafu hyperbola! vis ccntrifuga, f =^: .:_ 

XX 

quemadmnduin ta bac vJrium ccntcatium hy^joit 
(boli dcmonftratum eft /. 4^8. & ferjuencibus^ 
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tIBER SECUNDUS. 

IPtt motu corporqm curvilineo in uu- 
diis noa reilfteiieibus. 

5,149. I^^^^^IIT visquaelibci centralis cu- Fig. 
"^^ 1 jus centrum S, & corpus in 44. 
I loco quolifiet A (quod pun- 
^^pl flum prpje^lionis voco)vq. 
I locitatc ei per impulfum 
I (lomniunicata, auE lapfu ex 
^tialibet fubli'initate RA acquilica., coneturmo- 
veH iecundi^in direflioocm AF , qus cum i(i 
central! AS<efiici3t anguUim tjuemcumquc af- 
jjgna^ilein SAP: PatcC corpus ex punAoA mo> 
veri motu coaipoiuo ex impreno^iu.\tiidire£|ia- 
netn AF & ex ccotrali juxu direCliom^ia. AS , 
4ta ut eo tempore quo bnf^ulis illis mitibusde- 
fcribjirft fpaiia exempli cauflii AF, AG , inotu 
ex uiroqiie coti{p<iluo dcfcfibat diagonalera AB 
paralle^ngrammi AF£G. Itqin fccundo tem^ru 
i;n^anti Ti, vis centralis fcfUre^ cprpus movcri 
pergeret p^r BH eatjem edentate ac dired^ione 
diaggnaJis A^; ac vis (;enii;ji.Si, quae^a^it inde- 
linenter, {.rahat corpus ex punitlo B )uxu di- 
redionem 3^ per lineoLim BKeo tempore, quo 
^lo alio mbtiii ac dire^ttdae dt^'criberet BK ; 
9:y>tu itaque ^ utroque com|v>|ito defcibct eo 
tempore diagonal?n)BCparallel<)gnmmi OHCK,: 
£^ i^a'porro. Hujufmodi aucem diagntialcs AB, 
Be, CD., DE &c. C qAWojam. vis cc-icralisap.ic 
tndcfinenter ) fuiit latera infinite parva curvx 
AfiCQE, qux motu ilia compolito dcfcribiiur; 
& direftioncs AF , BH &c. lunt tan-'euies il- 
lius curvx. Itaque tnocus compolitus ex qaalU 
G bet 



^ Uber Seiundus 

bcc vi central! , & impulfu tranfverfq ad cefl* 
tralcm rfifeAHDn^i^ \cj^t ic^pei;' inpoi^ ..curvUi-i 
ncusi / ' 

§. 150. Viccvprfa tnotus cUrvilineus in. quoli^ 
bet curvi {^utifto^fcftmjp^^fims eft ex wotu tan* 
gentiali. Si ei jvidcii' conacalii* ClDt|)us enitnre' 
mel in mdcii poiitum moveri pergit uni^ormi- 
ter in diredlum ni(i ab alia vi CQgaxur diredlio^ 
nem tnutare : ^^i^ 'fi npri (^er reSain lineatn 
fed per curVarft mbvcattH*, neceile eft impelia- 
tur mdelinenler ab alia vi^ quas ipfuni a dire- 
£b (ua per tan^titdth direoiione dctilrbet , quas 
vis (i femel ceflai'et coi'pus illud per curvas tan- 
getiteni linifofthi ifeotu progrederctUr ci celeri- 
tatc quam in eo in quo rcperitur ciirvae piinfto 
haberec : quemadmodum contta fi nrotus tah- 
gentialis ceflaret, vis ilia qua? indefinehter agit 
urgcrct corpus ad certaiti partem , hoc Wt ad 
pun£luni iliud ubi dfre£tiones centfales hififiice 
proxtmas coisveiiiunt. * 

§. 151. Porro tamiitfi tnotus qtaifit)fet (^oihpofi- 
tus refolvi polflc in varios & muitiplices motus 
comp^ncntcs: hie tarnen prim uth tbnfiderabimus 
motum curvilincum ex diiplici * tancdrri ttioTU 
compOiitum , e± motii videlicet ht diximus /^ 
I49, central! dato, '& ex impreffo juxta datam 
dire£lionem tranfvei»feliElm , vd ( tjnod' i<fem eft ) 
m §M 150. e)c mot-u impreffo ^uxta dirediba^ih 
tangentis datae! cuf vds ) oc ex mcrtU tentfali. In 
primo cafu Jf. 149. -pontintcrr dati motus compd* 
iientes centralis &tranfvel*falts, "S: quajritur itid- 
tus compdfitus ctrrvilineus qui inde rernltat; in 
^undo cafu J. i^o. datUs poniritr motufs ct^^tio 
politus curvilineus, 8c quaerunttir thbtus totiipo^ 
nentes. ' * 

Ex hac motu^ ctrrvilinei theorta fequentiaco^ 
tollaria coMfp;untur< 

f.i5l. Coroli. 1. Cunras quse viribus centripC'* 

tis 



be Corporum m&tutufvilineo J &c. 99 / 

)ks. deicribuhtiir concavitacem 1 ^quac vtfro vii> 
bus c'enjttifagis ca»vtxit2tcm Vemis ecatmm yh^ 
Hum vcTtuikv ^ 

Id ex ipfa n%mx ktfpe£liond :patet j m ^Ha S p» . 
eft celittittni Tlrtum^ T puB^teajpro jc^iottis fe* ^JS* 
locus in quo corpii^ il^peUitur iecUndtith dire* ^^* 
dionem xafl^encb TA : fii^«tdetil p&ft^uam ^ar- 
ttm ttB^encis^ Tea kttufi curvai inj[]mce]}arirum 
TA corptti^/dcfcrj^t, fi sitHa Uri ccnrtrali ur;^ 
ii^tlir per ^ratH Ut^^ntahi TAP :pibiig;erec ; ikii 

lea Ffi, dticvtbit ttibtu cotnpbfitb litu^ cBt-vai 1 
AB^ quod icvoA latere AT ^t^Yixm TAB facu 
Verftft celititun S: quod li VI tentrifuga a cen* 
trb S rcpelHtiM- pcrAg, feuFb^ turn latus q[uo4 
defcribic Ab cUm latere AT angulun^ TAo fa^ 
cic verfti^ c:otitrarias (sarttis , idfemqu^ demioh^^ 
jirabitur de reii^i^ curvaniul TAB i tAb k» 
tcrculis ^ QUarJC &Ch 

Ex quo fit ut. ft -ttirta habeat puB^ann inRt^ 
Sionis^ feu cotnrarii ileiius., iit eo pun^o vi)$ 
cehttailiiEl ^t.fiuHav ibi enun tangetis ofculatui^ 
& fecac fiitml cttrV^am^ adeqque idetii clemeri^ 
trnn 9 qdod cottiMmit e{l t\xrtat 8t taageniti ^. ^ 
foia vi tangentiaJi defcfibicur niiita cenrrali «.' 
ItaqUe in parte cUrV^ concava verfus centrum 
Vis erit centripeta^ quat ftidfiiki ittintiitiir ^aoce* 
debdb ad punclutri cohtraidi flejtit^ ^ Ubi nulla 
evadic , iildeque . in parte convexa convertitur 
in viin cedcrifugam « Quod fi ex viriuni eeatro 
duel poffit feda tangent cUrvatn in aiiqtio .piw* 
£to, erit m co. ^Ainao vis centralis iofinita , 
quippe quaS ifirfSmtam proporddnem habebit a4 
irim ianprdTam quae fupponitur finka« 

% 15$. CoroU. 1a In quolibec motu curvtlinea 
dato c^entrmn virium feu punduni to quo refi* 
dere jponitur vi$ aua corpus a motu redilineo 
retrahicur & in orbica concinetur* ^ft iliudcir* 

G % ca 



too liber Setundtts 

ca quod radii a corpore ad ipfum du^ d^fbiit 
feuQt areas tempbitbus proportionales , ica uc 
aequabilis arearum dcfcriptio indcsd^ fit centri 
quod refpictc vis qua corpus trahitur. £t vice*' 
verfa circa quodlibet datum centrom viriuni 
dum corpus movetur deicribic radiis^d ]ipfum 
dudis areas temporibus ppoportionales, 
fig. Patet ex didis; nam curvae. (elemeotum in& 
A4J pire parvum BC (Umendum eft uti reda dia^o- 
Qalis paraUelog1rs^nmi BHC^ , ou^us latus BK 
eft fpatium percnrfam vi centrali eodem cem» 
^re quo latus alteram BH percurritur vi taiw 
gentiali , feu v^locitate qua percuria eft praBccc- 
deos curvai partici^a AB : atque adeo rempora 
quibus AB, BH peKurruntur Amt i\t ipfaB-reds 
AB , BH , ftu ut triangula asque aJta ASB, BSI^ 
^ft autem BSH aequale trianguio BSC inter eaft 
dem parallelas SB, CH coii,ftituto : quare tetn- 
pora y quibus curvas latercula AB , BC percurr 
runcur funt xax triangula ASB , BSC : idemque 
dempnftrabitur dc reliquis laterQulise CQ , Dfi 
&c. quas percurruntur temporibus proportionali* 
bus triangulis CSD, DSE &c. ideoque fumma it 
lorum temporumi hoc eft tempus per quemliber 
(urvas arcum AE eft proporciooale iumiiia& trian-r 
gttlorum, hoc eft area^ ASE deferiptan. radio a 
corpore ad centrum virium dudo ^ 

§^ 154. Hasc eft Celebris Fropu prima Opens 
^^vtoniani Princ. math. Philof, nat« ex qua et^ 
iam coUigitur quod fi areas circa punSom aU? 
quod defcriptas non iint temporibus proportion 
liales pundum illud non dl cen^ruttL viriUm ^ 
fed centrum feu dire£)tto virium declinat in con-? 
fequentia , hoc eft verfus partes in quas fit nro* 
tu$ fi modo arearum defcriptio acceleretur , ici* 
licet fi aequalibus temporibus pofterior area dcr 
fcripta major fit pnecedenti ; fin retardetur dct 
clinat in antecedp^ria « Nam primo temporis 

mo* 



Di CoVpOYUfh mptti curbHineo , Cr. «« 
iiiDmeiito percariltur latlrrculum AB , fccUiido 
isequali temi^oris mocncnto percurretUr BH aB« 
i]ualis ipfi AB ^ fi itaque hoc fettindo tetxipo^ 
re ' percurratur latercilluin BC ^ erit jtinda HG 
Vis centralis , ejufquc centrum reperietur Jtk 
re& dttSa ei fim€ta B (>araHeia ad HC x 
quare fi piinAum S taie lit ut area reU triangii^ 
Juni CSB ma^ils fit triangulo BSA ^ feu^ crian- 
^Ulo fuper aequali bafi .& aeque jalfo HS6 ^ re^ 
i^a BS non erit paralJeia ad CH i fed turn ti 
ironveniet ad partes B, HV-^ ^^^^ triangiilufil 
CSB minus fit BSA feu BSH , tc&x HC , BS 
tonventent ad psi^tes C^ S: ergt) in primo ca* 
fu centrum virium eft. in.c^nfequentja ad pu|i- 
Ubim S, in fecundd eaifci in antecedei^ia ; 
, Jf. 155; Cbrbll. ji vclwtatcS abfolut^e iq qui^ Fig. 
buslibet curvas pun<^i$ A ^ D Airis^ inter fe re* i^^ 
ciproce ut normalel du6lae ex cenbo yirium |S V6i 
fuper tang^ncibtisturvam iQiifdem pdndisD^A) 3|§» 

Nam veloeitate^. in A & D fdnt inter fc m 
cnvvx parted infinite parv« AB ^ D£ aiquali 
tempore percurfiB ; tempora vcro tx pnkedbn^ 
ti corollario fiipt asqaalia quptiei^ asquales (nni 
flreae feu triangula ASB} D$E^ atque adeo A§ 
ad D£ rebiprbaib ut nbrmalis duda 4:x centrb 
5 fuper DE^ fcilicet fup&r tahgeQte in punfio 
D , ad normalem du£lam eae eode&i ceqtro^S 
fu)3er AB^ fcilicet fuper tangcme in pimdo A. 

^. i$64 Coroih 4; Curra eadeili AD fionni& 
linica li^ge TiHum centraliuni tendlentium ad 
idem pun^lum S defcribi poteit^ p- 

. Siiit Jcnim Jirc* quxlibetjn^nite farV« iqua- |j?* 
Ics ASBi DSEi & ex punflis B, E dilcantur.ad "^5* 
SA, SD parallels BF, EPj qua^ tangentibus in 
A, D occurraht in F^ P> Et quoniam areas ASB^ 
DSE seqiiales ponuntUr ( ^^5^ ) ^eurvae partes 
ABy DE a^qnali tempore percttrrentur ^ hoc ve^ 
40 tdiij^re vis centralis in A trahit corpus pe^ 
! 6 3i . lined- 



tot • Liber Secundut 

Ijoeolainnafbeiitem FB, & tIs in D trahit coik 
pus per P£ : qusirc vf res: in A , D funt at li* 
neolas BF , EP crodctn tempore defcriptas • Si( 
ergo, fi fieri poceft, in alia legevirium centra-* 
Mum fendcnnum ad idem puniEhim S, vis in A 
ad vim in D ut BF ad aliatn XZ , quas eidem 
SD parallela ponatur inter curyam DX& tan^ 
gentem OZ^- corpora igiciir in A,, D trahentur 
vi central! in S eo4em tempore pcrlincolasFB, 
ZX; adeoque panes curvae AB, DX eodem 
tempore percurrentur , atque adea ( f«: 15J. ) 
ares& ASB, I>SX erunt acquales: sqoales autent 
politx funt ASB^ DSE: ergo. DSE, DSX aequa^ 
ics erunt : ergo SX , SE congruent inter fc ; 
itemque X^^ EP, ambo enini parallels funt ad 
SD.' non ergo XZ diverfa ed abEPi; et^o &c.. 

Si curva AD (it drcutus cujus centrum S ^ 
erit SA=iSD, & BF=EP; in quocumqueecw 
go circuit pun^ x\%i centralis eadem eft ten^ 
dens ad ceacructi circuit.* eadem veto eft quas* 
cumque fit lex virium centralium ; nam licet 
in diverfis a centro yirium diftantils diverfa ef« 
ie poffit in quacumquQ ratione , in eadem ta^ 
men diftantia eadem femper eft ; circulus ergo 
defcribi poteft in quacumque virium centtipe-* 
tamm lege, & in quacumque a centro viriun^ 
diftantia . 

f . 1 57. CoToH. 5, Eadem vi centraji 'defcribt 
nequeunt duo orfcies diverg a corpore exeiodem 
loco fecundum eamdem dtre^tonem ^um eadem 
celeritate exeunte. 
pi^^ Vires centrales in quibuslibet diftantiis SA , 
^] SB 1 SC &c, fine inter fe ut linepl® nafcentes 
AG, BK, CN &c. & corpus exeat ex punfto 
A fectkndum dire£|ioi\em • AF cum ea velocitate 
tangential! ut eo tempore quo vi centrali ixs%^ 
pellicur per AG defcribere valeat partem AF ^^^ 
q^uare ex datis pofitione & magnitudine AG , 

AF 



De motu CoTporum turvilineo^ &c. 103 
/IF datur in paralLelogranmo FG diagonalis AB 

5|uam corpu%,nK>CU compoftrQ ict^^pore illo de- 
cribic • In i^nnSt* aucem B dantur ( produda 
AB ufque ad BH=: AB ) fpatiaBK, BH, qua 
a corpore vi cencrtli &; vi tangentiali eodem 
tempore peraguncur; qu<^re datur diagonalis BC^ 
quan\ motu compoiko cprpus ^ercu ret : arque 
ita porro., Diagoniilc? vero AB ,, BC , CD &c. 
qu2 hoc mqdQ daq.tur magnitijidine & pofitio- 
he, Tunc elementa iouinue parva curvas quana 
^orpu^ dcfcribi^, patur ergo curva ex data vi 
contrail , direi^iacie , & yelocita^e tangentiali 
corpori in dato loca ina,pirefli^ , neque alia can- 
va propter haoc unam defcribi pote(t. 

S. 158. Coroll. 6. VicKfini ex data curva & 
\i c^trali tendente ad d^tun\ punStum , datur 
ip quolibet curvae pundo velocitas tangentiali^. 
Si eajc^ data fit curva ABE data erit in quoli«- 
hct ejus pun6lo B tangens feu di?<;£itio motus 
cangcncialis BHy poftto erge q^od in eodetn 
j>ua£la B data lit etiam quantitas & diredlio 
vis centralis BK , dabitur in parallelog^ammo 
HK latus altcrum BH quo ^xprimimr velocitas 

tangentialU* , 

J[; 159.; Co^olI. 7. Item data vi central! &cur« 
va qua^i corpus defcribit , dabitur tempus pe« 
riodicum. Sjquidem datur (§. 158. ) velocitas per 

Suodcumque ^lementum curvas infinite parvum 
C, ergo dabitur etiani tempus, quod eft dire* 
die ut ekmentum ipfum , & rcciproce ut velo- 
citas, atque adeo datur lumma temporum feu 
tempus periodium.. 

f.i6o. Coroii. 8. Cu^va& duo feofculantesea- 
dem vi centrali defcribi nequeunt • Se ofculan* 
ces enim curvas funt quas elen^nta feu latera 
duo AB, BC habent conimunia : quare poflquam 
percurfum eft latus AB , ut percurri pofTit ct- 
lam BC , quoniam in utraque curva cadem eft 

G 4 vis 



ie«J iJher Shcundus 

vlt ccntrails BK, eadem cdam fit oportet iti^ 
Iocit.<s t-ingcntiaJis BH: ergo (§;i57. ) nonplii^ 
res quiiin una cUrva defcribi t>o(ruQt2 

S C H 6 L I O N. 

§. i6l. 13 A tet ex diflis , curvas quae ciita ccn- 
X itum aJi^ued virium defcribuvltur poflTe 
eflcdiverfasvd fpecie, Vcl tiia^tiitudine , vel fat 
tern pofitione • i. f>ro diveffalege qua viri^s cen- 
trales in variisa centro diftantiis augentur vet 
minuuntur. 2. pro varid a centi^o diflantia pun- 
&i pro jedionis , ubi corpus tranfverfe ab exter^ 
na vi impeilitur .^. pro varia hujiis iihpulfus 
tranfverfali^ qudntitace^ eju(l]ue prbportione ad 
vim cedtralem in ea diftantia • 4. deroum . pr6 
varia ejufdcm irapulftts trdnfverfalife diredlione 4 
feu vario angulo quemdiredioprojedionis tran^ 
verfalis facit cum dire€lioiie cencrali. 

Pfittec etiam esnidem curvam^ deicribi potCi 
diverfa iririurti centralium lege fi ad diverfa 
punfla feu centra Vire$ tetidere fupponantur'; 
^ Quomodo vero aut datis cUrvis vires centrat- 
les reperiantur , aut datis viribus centralibui 
reperiantur curvs feqaentibus propofitionibus^ 
docebitur 4 



PRO. 



De Corpamm Molil etuiMiiieo\ &c, "^ 

1? R O P o s i T I 6 R ' 

P R O B L E M Av 

h^olvatuY corpus ih crbe ^ttbcumque ddto : qitj^iitif 

Ux h)fs centralis teridentis ad punB^m 

qu$dcumque datuni\ 

^•167* QIT orbis feu. curra datd AD quam w. 

O corpus defcribit viribus centralibiis ad *^'8r 
datum punducn S tcndentibus: quasricur raticT^' 
Tiriuin ceocralittm ill duobusquibufcumque curr 
Vas pundis A ^ D ,,. feu in duabus quiDufvis a 
centro diftantiis SA ^ SD • 

Tangant curFam in pun&is A ^ D redhe AF ^ 
DP, & dutti corpus vi.tangenciali perctirric tan« 
igencis particulam inBnite parvam AF vis cen* 
lis ipfudi trahat per iiheolam nafcentem AG feu 
FB ^ ita ut eodem tempore motu tangetiuaU 
f)ercurrat AF., motu centrali FB , & motu ex 
utroque con^pofito elementum curv» AB . Por« 
ro cum punaa A, B fint infinite fstoltima > dif- 
ferentia diftantiarum a centfo SA , SB erit in« 
6nite parva^ atque adeo infinite parva eric et* 
iam differencia virium centraiium in diftadtiis 
illis feu in pun£lis A ^ B ^ ita ut vires Centra* 
ies feu acceleratrices quibu^ corpus impeliitur 
Hum fpatiolum AG, feu FB defcribit fumi pof- 
fint pro ^ualibus feu pro eadem vi conftanti , 
pro ea feihcer quas diftantias a centro SA feu 
^B convenit.* idemque dicendum defpqtioloPE^ 
ipfum nempe eo tempore quo defcribicut* cur*^ 
vai. elementum DE percurri a corpore impulfo 
«adem vi centrali conftadti quae refjtondec di« 
ftantiflg a eentro SD, feu SE« Igiturex demon* 
ileitis $. asi vire;» centrales ,in pundis A , D 

funt 



/ 



16i Hier Stcmim 

fUnc iti ratione compofita ex direfia fpatioruta 
perciufonim ra;;P5,'&»cK cfcciproca ckiplicata 
tcmporum quibus ipTa fpatia PE , FB percurrun-i. 
tur, feu tempDriiBi^uil>tis defcribuntur elemen- 
ta cupvae DE , AB.:' hujufaipdi v^ro cempora 
fuat ( jr. 153*.) uc arcx DSE, ASBi vires er^o 
centrales, io, pun6kis, A, D funtdircdeut linco- 
\x nafcentes FB, PB, & recipwce ut quadrau 
arearum DS£, ASB. 

Fig. §• *^5' Qupni^wi. nobiliflfimum hoc problema 
^* fundamencum eft dodrins mocus centralis cur- 
viliiiei , fpiacet majoris claritacis gratia aliam 
addudlas- fotutionis demonftrationem, af||;rre ex. 
di<5lis a nobis de motu re<%lin.6o< defiuiiptam, • 
( Atiam: demonjirationem vide infra §• 179* )^ 

DuA quselibet elementa curvas- infinite parva 
AB, BC secjuair tempore iniinite parvo, dt per*, 
curratitur, juoftifqae rcdlis SA, SB , SC , dc-. 
Icribamur centro S per pundla fi, C areas cir« 
culares BM^ CN, qui fecent redlam SA inpun* 
£lis M, N: pai^t ipfo motus initio in pun^o 
A rei^as SC y SB, SA coiocidere , & parallelas- 
cffc inter fe , arcus veto MB , NC coincidere 
cum re£Ks ad AS , feu BS perpeiidici^aribus : 
motuni vero per AB refolvi poiTe in duos, mo- 
tus componentes AM , MB , quorum primus 
AM eft motus rediilineus centralis ^ aiteir vero 
MB eft motus ad dire6lionem ce^iiralem per- 
pendicularis ( nam angulus AMB. eft redus ) , 
proindeque motum cencralem aeque impedic 
neque ad|uvat., Similiter n;iotus per ciemeiuum, 
BC refolvitur in motum centralent re^lilineum 
BD i^u MN , & in motum. centraH: diredioni 
perpendicularem DC. Pt>rnr elemea|um» AB pi:o^ 
dacatur in H, eritque AH tangens, cim occur- 
rat SC produda in H , ex quo puodbo defcri- 
batur centro S arcus HEF , eruntquc CH, DB 
parallels ( ut fupra didum eft , cum angulus 

BSH 



De Corporum mHu curviUneo , G'c, I67 
BSH fit infinite parvus ) ideoque triangula fu* 
per eadem bali> & inter eafdem parallelas BSH, 
BSC iequalia; fvint vero ( i'.i530^qualiati:iaar 
gul^ BSC, BSA, fiquidem ex fuppofitione cur« 
\x el^menta AB > BC xquali tempore percur- 
runtur: ergo triangula ASB, BSHasqualiafunt, 
eruntque bafcs A6, BH as^quales^ atqueadeo in 
fimilibus triangulis AMB , BEH lacus AM as- 
qualis lateri BE feu MF • Si i^itur radii SA ^ 
SB , SC ponaQtur=: r , erit differentia AM « 
feu BD = dr f & fecunda differentia BD »rAM 
=:DE = CH = NF=;:;*ddr. Quibuspofitiscura 
in tnotu curvilinec ABC motusi centralis re^ii* 
iieusfitAMN, cumque rpatiola AM , MN a^qoali 
tempore percurrantur , tempore nimirumdt, quo 
percurruntuiT curvas elementa AB, BC; erit ex 

ddr 
demonAratis J. 140. vis centralis. f=;^^--**<^« fci* 

df 
licet dlrede ut FN feu CH , & reciproce ut 
quadvatum temporis quo defcribitur AM , vel 
MN , hoc eft temporis quo defcribitur curvae 
elementUm AB, vel BC, qUod tempus.eft pro- 
portionale areas BSC* eft ergo vis centralis di* 
rede ut CH, & reciproce ut quadratum areas 
BSC.Q,E.D. p. 

§. i6jl Duda ex pundlo B ad AS perpendicu- .^' 
lari BM , & ex centro S ad tamgentem A B D ^g 
perpendiculari SD, triangulutn ASB erit dimi* 2g 
dium re^nguli ASxBM^ auc AB^SD; quaxe ^' 

BF 
vis cent?ali3 eft vel ut ——..--—« \ vel u€ 
^ AS»)c BM* 

BF 



AB* X SD* 

$•165. Sit ABR circulus ofcalans feu asqui^ 
curvus in pun£lo A , & AE ejus chorda duQs^^ 

ex 



I6g tibn S^^ndui 

ttfjc A pff ccntrutn virium S , jungaturqtie tti{ 
erunt (ob GB parallelaul tangenti AF) iimilia 
triangula EBA > GBA ; atdue adeo EA^ 

AB* BF 
AB : : AB . AG^irBFza:— — r quare ^ ^^^ — s 

AE AB' sic SDi 



i^^m 



-*^ i vis tt%p in pun^o curvas A eft 



r AExSD* 

wciproce at chorda circuli ofctilantii per ccih 
irum* virium trantiens du6ia in quadratum fict^ 
t>endiculi a centro virium ad tangentem • 

§• i6d. Sic AR diameter circuli ofculancis \ 
jungaturque tlE ; eritque (ob (imilia emnguifl 
rcdangula ASP , RAE ) SA 4 SP J i AJR ; AB 
SPx AR 1 SA 

±;^ — „^ \ M .; quarc '- — • ; fcili^ 

SA AExSP* ARxSP^ 

cet vi^ centralis dire£te ut diftantia SA a ceo* 
^ tro virium & reciproce ut radius ofcuii Ad 

^ (quod ed dimidium diamerri AR ) iq cabum 

pcrpendiculi SP. 

Pulcherrimum effc ait hoc thetX'ema Jo: Bcr<i 
nouliius in Ephem. Regia^ Acad; l^arisan. 1710J 
& in ad^frf ErKdit; iypliac 1713. menfi^ Martii) 
quod in terminis finitis exhibeat kgfm Visce^? 
tripetae. Nos veto odendimus quam factie col- 
ligatar ex fecunda Nevvtoni formda JT. 165,* 
quflEf & ipfa termini^ linitis expreflfa eft • Ve« 
rum cum uftra^ue hasc formula radium ant cbor^ 
dam circuli olculantis includat , parum refen 
(initio ne an infinite parvi^ quancitatibus cob^ 
tineatur, qtfar>doqQi4em ad inventiohem radii 
ofcuii non perveniatur niti per quantitace^ infi- 
iiite parvas: quinimo cum ultima h«c formula 
contineatur radio ofcuii AC, perpchdiculariSP,' 
Sc zhiva^nt SA , pfolixior n6ftmime(uani qia- 
dit cak:ulus: quare vifUm eft aliam ferniiulaiii 

aU« 



De Cofporum motu cUrulmeOj Cfc. 109 
llddere , quas Tola alntudine SA , & perpendicu^ 
\o SP , earumque difTercntiis coficinetur .* eattt 
vero ex didis coUigam hac ratidnc* 

S.\6jn Dudis ex pundlo B tan|ente BD , chor- 
da per centrum virium BSH , o^ diam^crQ cir? 
cull ofculattcis BQ,; (it AM difTerencia alcitudii* 
num AS, BS; & PN diflferencia perpendicular 
rum SP, SD; eritque ex di<$is §.i63. EAxAS 
c=R A X SP ; firoilUerque HB x BS = Q.B x SIJ 
c=RAx SD } quare RA x SP-^ — RAx SJ> 

(==;RAxPN) =EAx AS HBxBS =?=(<* 

asquaiia re£tangula ESxSA 1 H^xSQ) different 
tias quadratorum SA^ } SB^ , feu ^A» » SM' ; 
haec autem differentia asquacur 2SM x MA-^MA> » 
feu (d^ AM infinite parvam ).2SAx AM.- erg9 
RAx PN3 2SAx AM , five CA v PN=SAx AM ; 

PN SA 

AM ACkSPj 
PN" 
formula /• j66 ) =s:-f-^— ^-r , nimirum vi? 

AMxSPj 
centralis dire^e uc differentia perpendiculi SP« 
& recipfoce yt cubus ejufdem perpeqdiculi du« 
(bxs in difiei^entiam altitudinis SA ^ Qs £• I* 

J. x68. Aiiqua ^rgQ ex allatis formulis uu 
poifumus ad vires cen^rities in dads motibus 
^urviiineis, l)oc eft iq datis curvis inveftigai^ 
das, fed l)?^;: mihi poftrema vid&tur facilipr ; 
reperiatur videlicet ex natura curvsdatas ¥<|uar 
lio quse cxpriniat quam proportionem inter v^ 
habeant radius feu altitudo corporis a dato cen- 
iro virium (qui radius dicatur r) , & perpct^ 
dicularis (quas dicatur p) duda ex virium cen-* 
tro fupQr tangente; indeque per qota^. calculi 

dp 
(lifrereniiali$ \^t% rep^riatijr vs^lor r— r ; pep 

pj 4r 
ma« 




IVo tibet Secuitdtts 

IMiaTerem hoc pl*oblcina habebit dHficult^tdl 
^nam- problems tangentium diredam. 

Adnotari hie poceft in vi cetitripcta crefccn- 
te radio feu dtftantia corporis ik centro virium 
ihtszT y crclcer^ Ktiam perpimdicUlarcm SP==:p 
IPX centro vmam fuper cangcitt^ v contra vero 
•in vi •'ettitrifuga crtfcente radio perpend iciila- 
rem decre(c?ere. Id ex eo patetquod perpendt' 
x:tiififris Tupet* tangehte duiSa ih diametrUm cif' 
XHfli ofettlattrh eft fcniper squalid rcdangutodi- 
'^lah^jig^ ifi thordam ejufdem circuii per c^entrufii 

-vifiom-'trattfeantem(§. i6^0> hbC eft SPx AR 
c=SA X AE , & SD X BQ=SB x'BH ; qUare ^ ob 
•AR±=i6Q^, eriiht perpcndicuia SP j SD phopbr- 
tiohalia teftangulis SA xAE j SB^BH* acqui m 
vi <?eiitTipeta Rg* 47. 4fti , qiioniam curva ( §. i 52 ) 
eft verfus centrum S cottcava , circulus ofcuJi 
^^cetrtfrum ^virium jaccbunt rx «adcm parte y ad 
proinde fi SAiit major quam SB , erit etiam ( lib. 3* 
clem. 6.&7i)centro circUli C proximior ^ oc 
S Ax "AC 'major quam Sflx.^Hi Contra vcro in 
vi centrfuga Fig. 49. quoniam curva cohvexita- 
terfi eentro virium S vertit , circulus ofculi tt 
cotitfraria parte j^cebit^ adeoqae SB major quam 
SA eft etiam a centro circuli C remotior , & 
SBx BH minor quam SAx AE, 

Ex quo colligitur quod polita radii feU 4lti» 
tudinis difterentia dr poiitiVa, petpendiculi dif> 
ferencia dp in vi cthtripeta erit <Siiim pofiti' 
vai & figno pofitiVo afie€la -^ dp , at in vi 
ttnrrHtiga erit negaciva — ^dp : forniula ergo 

dp 
'vrsi centripetal! erit f ==2 — ^ i vis centrifuga! 

pa dr 

dp dp 

, leu — ^ t 



■m tt tt ■ g 



p^ dr p3 dr 

§. 169. Eic hac cadem trajeftorias dsquationc 

ex- 



' \ 



J 



T)eCorporum m9m ctmu^fteoj &€. tttr 
>;srprimence rationem inter radium 2( ]pe^pendi- Fig, 
Hcuhm roUigi poceft aimlyuce quiun rationem .4^. 
habeahc inter fe vetocicas corporis in quolibec 
trajedofisB puti^lo A & velootas 'c<»rporis ;de- 
rcribentis eadem vi cencripeca circulum LAO 
iki eadrm a eetittt) v>ri«ihi tiiftaacia SA ( qaati- 
doquidem §.1^6. demonftratum eft j circulum 
delcribi poffe 10 qualibet virium temripetalrujtii 
Itge & in quacumque a virium ceniro diftan- 
tia. ) Sunt enim hujufniodi velocitates in fiib- 
duplicata ratione corradii feu femichbrd^ AX, 
qua?- ill circule ofcufonte duciiHlr, *^per cratruih 
viriurii S, ad diff&ntiam a5 . 

Nam ppmatur corpus iit pun£lo A tempore 
infinite pirvo impelli ^ vi 'cient-ripeta per fp^- 
tiblum AG verfus centrum S , & ex pun^o d 
Tducantur ad tarigerites AF , AL trajeftori« & 
"circuli parallelag GB, OK: patct atcms iufinite 
parvos AB trajeftoris , & AK circUH eodem 
minimo tethpore defcribi ^ adeoque proportio* 
nates cfle velocitatibus ^brbvis ^Icribuntur •: 
a^uadratum fecgo veiodt^is in trajedlariaadqua* 
dratum velocitatis in circulo eft ut quadratum 
,AB^ ieu ($.i65,)i^aRgtilum£Ax'AG ftdott^- 
dracum AK feu ad redlanguiumzSAx AG) hoc 

i t 

^ at -EA a^ -*S4:^ fivt ut-' £A hoc eft txtf ra* 

2 

diiis XA ad difiantiam SA. Quod E.D* 

SP^AC 
Atqui (f,i66.) AX== — —4 t ^go qua- 

SA 
^rafa velocttattttn in tratcSoriA & in circuit 
funt ut SP X AC ad SA» * 

£t pofitis deiiominacionibus J. t68«, nimirum 
radio feu diAantia SA=:r , & perpcndiculo 
SP:z=:p, eorumqne differentiis AM >— ■ dr ^ FN 

dp, 



I« 



XBX JLiber* SeamduA ^ 

dp 9 demonftiatum eft i. 1^7. CA ai^^ l ■ : 

4p 
^Kga quadraca vdoci^atum ia cra]€6i;ona. & 10 

prrir pdr 

^ircttlc Aint ui; ^^rrr- ad ru, fi^c. ut *t— f. ad r, 

dp dp 

Qpoi iavenicndi^at propornimus^ 



PROPOSE I TJ^Q IL. 

P»M /rj^ itfV centralis tei%dentis ad datum pttn^ 
£iun$^ Mperireorbes feucwrvas, trajcSiorias^ 
fH0S, ^pt^l en, vi diffcribere pHefi . 

f.i70« *\/IS centripcta f ia iiiperiore prop(v 
V fitione ( Hi i68. ) demonftraca cfi 

dp dp 

fix^portioiiabs quantitaci «^f^f-« ; q«are fdrr-7 1 

ps dr pi 

|i( inttgraiido kabecur S. fti r^jj ^ ■ ■ 9 s^ut etiao 

^2pp 

Sffdrz;;;: ^i* ab (ab c|l quantitas conftans ar- 

•-zpp 

bicraria) ex quibus icoUigitur p =;r . ■ ' ^ 

1 y—- 5. fdr 



aut euam p=:-; : ^ qu?^ a?quatipn^ 

(fubftuuendo pro f ejus valore ex data lege vh 

cen« I 



De Corporum motu ourwllneo , &c. iij 
crntripets ) determinabunc cufvas quas corpus 
defcribere potcft. 
/. 171. Similiter ex vi centrifuga ( |. i6i. ) 
-T-dp I 

f =3=-rT- coUigitur S. fdr;::;: r 9 aut S. fdrss 

2pp 2pp 

r— Zi" ab: yndc ajquatiancs ad curva$ quasvi 

2PP 

centrifuga corpus dpfcribcrc potcft crunt p=;= 



n, aut p=:-7— 



v^ S.fdx \/ S.fdxZ;ab ' 

/. 172. Sit curva AB quam corpus dcfcribitFig* 
vi central! tendente ad pundlum S , fintoue ra- 50* 
dii SB, Sb .infinite proximi , eorumque diffe- 
rentia Db; dudaque normali SP ex ccntro fu- 
per tangente in^j)un<ao B , fit , ut fupra , SP 



iriilitudinem triangulorum BbD , SbP ) Bbi 
(dy* H-dr* ) . BD* (d^* ) : : SB* ( rr) • SP* 
rrdy* 

(PP) ^= • Qpod £} ccntrQ S , radio ad 

dy* H-dra 

arbitriurn SA=:c defcribatur circulus AG, cu- 
jus periphcriam fecent in G & g radii SB, Sb, 
ac proinde differentia hujus peripheria; fit Gg, 

rdz 
qu« ponatur=::d2; erit c. r;: dz. dy =; , 

■ c '" 
r* dz* 

quare ppsrr^-^ ■ , Ei^o in vi centrrpe- 

irrdz* H-ccdr* 
|a (,^.t6^^) fi loco PP hie ejus valor &bftitua« 

r4 dz* I 

tur habebitup ^ ■ mi ■ h i • aut 

rrdz2 -f-ccdr* .—S.fdr 

H etiam 
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r4 dz* t 

ctiam— ■ ^ ■ ' > ex quibu^ 

rrd^j -+-ccdr» ^ ab — S. fdr 
asquationibus alii irolliguntur canoncs ad cur* 
vas trajedorias e^ data vi cemripeta determi- 

cdr 
nandas , nimirutti dz==r. , , , , , item*) 

V "— "rrl— r* S. fdr 
cdr I 

que dzrzi ^ — ^ > — -* i 

y.^"^ abr4 -^f* . — r4 S. fdr , 
I". 17J* Similiter ex vi centrifUga §^176* filo- 
co pp idem rcpcrtus ejus valor fubftituaturcol-' 

cdi* 
liguntur canones? At — ' T: — ^ itcm^ 

y^ r* i>. fdr — rr 
cdr 

que dz=z~z: —r- . . / 

y/^Tt abr4 r* -f^ r* S. fdr 

S C H O L I O N. 

f. 174. T TOC problema eft cdnverruun prcf- 
XjL blematis ancecedencis , ideo illud 
dicitur problema diredlum ^ hoc converfum vi** 
rium cencralium « In problemate dire^lo datur 
curva quam corpus defcribic y ex cujus asqua- 
tionis iliflerentia (quse per nocas calculi diffc- 
remialis regulas habecur ) eruitur facile valor 
vis centralis terminis finicis expreflus « Contra 
ver-o in problemate inverfo datur y^ilor feu lex 
vis centralis 9 & quseritur curva q^am corpus 
ea lege defcribic; base autem curva expFtmicur 
asquaiione differentiali , qux proinde integran* 
da €i\ u£ in terminis £nitis babeatur: adSiibeo- 
dus eft ergo calculus integralis , cujus regnix 
non adeo in promptu funt quemadmodum cal« 

culi 



De Corporupn ' wo/« 4:uTvilineo , O'c. j 1 5 
Cull diflf^rcntialis, & fepe etiam deiUnc , quo4 
rcddi.t hoc problem? inycrfum ipulto difficilli- 
mum in plcrifqUc cafibus particularibus. 

§. i75i No$ duas attulimus h,ujus problcma* 

tis folutiones » Vtipr f. ifo. $c 171. tfat aequa- 

ttonem difieretttialcm cxprimentcm relationei» 

quse intercedjc inter radium duftuni a cencrovi^ 

riuQi ad pu^flum aliquod trajcdorias & oorma; 

Jciii dudtam itidcm a cenjro virium fuper r.cila 

tangcnt*e tfa)cftoriatn in eo^cm pun£lo : fufficic 

intern uc iqtpgrari poflic (juantji^ S.fdrad 

h(Jc u.t jEquatio ijl^ differ^ntialis convcrtatur in 

gequationcm ekprimcdtem in tertninis finitisdi- 

£lani rel^tionem inter normalem & radium • 

Sed plerxqua? curva^ funt qiiarutti con(lru6lio& 

taacura non adeo facile er^itut' ex hujufmodi re- 

latione inter normalem & radium.* imo ex ea, 

feU ex data norntali ^ arque i^deo tangente } vel 

fubtangence analyOse folent naturdm curvse in-^ 

qV^irere ope calcuU intcgralis mcthodo tangen- 

tium inVerfa • In >his ergo cafibus adhibendaeft 

fecunda folucio quam dedimus §• 172 , 173 , 

quamque ex. prima ipfa 4edu^inius Tola fumii- 

tucione valoris normalis p: In hac porro folu* 

ttone non fufficit foia integratio quantitatis S. 

fdt ut squacio trajedlcriam deterniinans Hnita 

cvadat) fed remanet adhuc difTerentiaiis , &ad- 

huc integranda; quod tametiidifficilius (it, de- 

fcriptipoem tamen curvs faciiiorem reddit ; ^t^^ 

cdr 
nim fatis eft fi di^erentiale ■ "^ 

^ -<rr-< r* s.fdr 
cdr 
vcl ' am integraripoA 

y/ :l:abr^ --• r*^ c^H^dr 
Ac » adeoque haberi ratio inter arcum circular 

H 2 rem 



Ii5 i'^^^ Secundus 

t:j<r tern AG (2) & altitudincm SB (r), aut redut 
ft ci ad aliud differentialc arcus circularis , five 

^ alterius curvae linea ^ aut arcap curvilinear ppt 
conftantem aliquam divifae : fupponiturenimcur- 
yarum redlificatio , & arearum curVilincarum 
quadratura ; (j^uinimo ex hac folutioue cogno- 
fcitur nvjm trajeftonae dcftriptio pendeat a re- 
^ificatione curvarura , aut quadratura areairum 
rurviUncarum , an vero algebraice haberi poC 
fit: fi epim fupradiflum differentialc reduci po- 
teft ad differential^ arcus circularis cujus radius 
fit ad radium c arcus z ut Humerus ad nume- 
rum , turn trajcadria quaefita eril algcbraica , 
^ngula enrm ejus punda haberi pbterunc per 
divifionem arcus circularis in data ratione nu- 
nieri ad numerum, quae diyifio algebraica com 
(Iruihionc habctur. 
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PROPOSITIO XII^ 

T H 5 O R E M A, 

I.176. T^Ata qualibet yirium centraUum le. 
4^ gc ttioveantur duo aequaiia corpo- 
ra alteruip libera fola vi central! impulfum fc- 
cundum rcftam lineam per centrum virium 
tranfcuntem , alterum vero motu compofita ex 
central! & tangentiaU per quamlib^t curvam : 
3i duo haec corpora in quadam aequali a centro 
diftailtia scqualem h%bcre vclocitatem reperian- 
tur , scqualem' etiam vclocitatem .h^lbebunt in 
^^\s quibufcuai<jue aequalibus a c'entro diftaa? 
tiis . .. . • 

Sit ADS reSa 8c ABK curva quaelibet , per 
qlias Imeas corpora moveantur vi ccptrali quat 
cumque tendcntc ad centrum S: fintque B , D 

duo 
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duo punda asque a cfhtro S diftantia ^ in qui- ^{^^ 
bus aequaks habere fufxpbnantur v^locitatcs : 51. Si 
turn fumpta Dd infinite parva clcfcriba^ur ccn^ 52; 
tro S p^^ pundum d arc us circularis db , qui 
fccet reftam SB in N^ ex qiao pun£iQ duca^ur 
fupel: curvae elemenco Bb perpendicularis NM. 
Qponiam punda B, p asque a cencro virium 
S diftant ^ vires centrales in ipfis aequajcs funr; 
^xprimi proinde pofTunt squalibus lineoUsPd, 
B]!*!l : quamvis vero hu}uim6di vires aequales 
hm, tam^n ea <)uas ia pun£io t) crahlt corpus 
per Dd plene i& integre agit ; ea yero iqua^ in 
pundo B corpus niovere deb^t per curvae elc- 
rnemum Bb non integra agit fed irefreiiatur o< 
bliquicate diredlionis Bb , juxta quam 6b tan-^ 
gencialem impulfiim cogitur corpus tnoveri .* 
quantum vero imminucionis obliqua hac dire- 
3ione vis ilia cehtrali^^ patiatiir colligitur ex 
dodrina rnocus compoiici^ eodeni plane racioci^ 
nio quo vulgo utuntur Mechanici ad vim gra-^ 
Vitatis in piano inclinato detcrminand:im : hi« 
fiiirum vis BN a^uiva}et duabus viribus quas 
iimul aganc juKta diredliones 6M , MN , quas- . 
que ad vim BN fine ut rcdlas ipfae BM , M^ 
ad BN* Harum Vero virium cornponentitim al- 
tera nenipe MN nuUo modo accelerat corpus 
fec^undum direftionem BM cum ei fit perpen- 
dicularis : Tola ergo vis BM corpils reciindunJ 
hanc diredionem accelerat: qiiare vis centralis 
per BN feu Dd eft ad vim centralem per BB 
U( B>l feu t>d ad BM * Quibus p6(iti$ cum ex 
M echanicis conftet atque a nobis demonftfaciim 
lie §. 24; velocitates a duabus viribus produdas 
elTe in^er fe. in compofita ratione viriiim pror 
i^ucennum & temporum quibUs producuntur ; 
proinde velocicas qUain prod ucif vis BM incor- 
pore B CO tempore quo percurritur curvas ele- 
ihcnuiin Bb crii 9d veloeitatem birodudam a 

H 3 VI 



Ii8. Liter Secundus 

vi Dd in corporc D co tempore: ^uo percurru 
tur Dd in rarione cornpofiu fiM ad DpT^ & 
temporis per fib ad t^mpus per Dd : atq'uihasc 
tempora funt inter fe ijt fpatia ipfa fib ad D4 
( quandoquidcm in pundis B^ D corpora ^. 
qualem vclocitateni habere fupponCirilur, inotuf- 
que per fpaciola infinite parva Bb ) Did uti 
a:quabiles habeqdi font) : velocitas ergoincor- 
pore B produda erit ad vclocitatem prodiil€lam 
m corpore D ia ratione coqipofita BM ad Dd , 
& fib ad Pd ^ hoe eft ut re^angulnm BMxBb 
ad quadratum Pd T<rv( ad quadratum BN : eft 
autem in triangulis redan^uHs fimilibus BN^b , 
BMN , rcdtangulum BM^Bb sequale quadrata 
BN. Igitur li in punftis B , D a centro viriunt 
aequidiftantibus sequalem velocicaten;i habeanc 
corpora dum percurrunt fpa;iola Bb, Pd sequa- 
lis etiam gradqs vclocitatis eis fuperadditur • 
eodemque arguttiento demonnrabicur , in azqua- 
libus quibufcumqu? a centro diftanuissequal^se(^ 
fe dcbere vclocitates. Q,E,P, 

f, 177. CoroU; t. Si ergo in data quacurnque 
vi centrali tendente ad pun£^nm S corpora duo 
asqualia ex eodem loco A cum eadem celerita- 
te aut externo impulfu eis impreffa , aut lapfu 
ex eadem fublimitate RA dcquifita , moveanh 
tur, alteram fecundum rc^am AS percentruni 
virium S tranfeuntem , alterum vcro fecundunx 
curvam quamcumque AB ; acquales erunc ho« 
rum corporum velocitates in locis qaibufcutn* 
que B } D asquati intervallo a centro S diftaQ-^ 
tibus. 

f, 178. Coroll; 2. Sit R punflum fublime , 
unde corpus ex quiete cadere debeat ut in data 
virium centralium lege lapfu rcfl;ilineo perRA 
acquirat in A velocitatem tangentialem qua de- 
fcribitur curva ABK ^ & centro S radio SR dc- 
fcribatur circulus RH •- eric in quolibet alio 

cur- 
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curvae puudo*B. velocitas tangencialis ca quas 
acquiricur lapfu per fubiimicacem HB interpo- 
(itaai inter pcripbcri?m RH & pundum ipfuib 
3. Nam veloci^s. tangenualis in B aequatur 

k i §• 177* ) velocitati ki puni^ asquealco D cor* 

^ pqris cadentis ex quiets in pun£lo fublimi R : 
perind^ aucem eft live corp^ decidat per RD 
five per HB^ Circulus RH vocari poteft circulus 
fublmi^^is « Cum Igitur io data lege virium 
ceo^raliutn defcribitur curva ABK, nihil rcfcrt 
pbinam corpus projc^Slum ftierit , feu externum 
impuIAim ad cyrva?. dcfcrip^ionem ( /• jso.Jne* 
^eiiarium acccperit 9 pcrindc cnim eft ip uno 
an in alio perimetrl pun^^o impellatur , ^um- 
inodo impelij^tur juxta diredlione^i tangentisin 
punfio illo , eaque celericas ei communicetur 
quam acquirerec lapfu redilineo ex peripheria 
circuli fubiimitatis ufque ad pundum illud. 

§. 179^ CopII: 3. CoUigi poteft ex hoc thco* 
remote folutip problematis Prop: VI» /• 162 , 
colligi inquam poteft formula addu£la /. 168. re- 

, periendi in data curva yires centrales tendeotes 

I U datum pundum. 

Sit enim data curva AB, & centrum virium 

; S , & ex curvas pundo quolibe^ A moveri fup? 

, ponantur cum eadetn velogitate duo corpora s- 
qualia, alterum fecundum redam ^S per cen- 

I trum virium tranfcuntcm , alterum vero fecun- 
dum dacam curvaiu AB ; fitquc GEy fcala ve- 
lo.citatum in motu rcftilineo per jADS . - Cum- 

I que yelocitates in pundlis asqualibus B , D de- 
monftrat^Jint in hoc theoremate asquales, eam- 
4etn rationem habebunt ad vejocitatem (: com- 

, munem. e)c fuppoiitione) in punQp A-' atqui ve- 

I locitas iji D ad velocitatem in A eft ut ordi- 

I na^a DE ad o]:dinatam AG in fcala velocitatum, 
& velocitas in B ad velocitatem in A eft reci- 

j proce (§. 155.) ut SP pcrpendicularis fupertan- 

H 4 gen- 
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gente in pUnfto A ad SQpcrpendicUlaittti fii| 
tangente in punflo B .- eJ-go ordinate DE, I 
ftint inter fc reciproce ut pcrpcndicotarcs SI 
SQ.; Si ergo ponatur vclocitas DE=tu,&p 
pendicularis SQ=p , radius vcro SD, 
SB=2=r i crit reiQangulum DExSQ. (up) 
qiianticari conft&nti puta unitati , adeoque 

isssi^ — j & diifferentiando udu=:'^^^ — ^ 

PP i,^ 

Qtiibus pofitis clim in punftis aequealtis D 

vires centrales sequaJes fiht , in pUnfto vc« 

vis centralis eft ( §. ii6. ) ut fubnormalis cii 

pUnfto- refpondcns in fcala velocitatum, fcil 

'dcxen /udu \ 
vis centralis f=i- ( J; &qt!i 

Ell > dr / 

^tidU 
in vi €ehtripcta {%Aij.).{^i=.' , i 

df 
lldti 

vi centrifuga f =b * ideo fi loco lidu ft 

dr 

-dp 
tuatur ejus valor mo:& inventus -^ ■ '-, 

I . P^ 

in pundo t) /feu in pun£{o trajcflori^ xq 

- dl 

to B( fi vis fit ccntripcta fig. 5 i. ) f == TT 

p' 01 

vcl ( fi vis centrifaga fig* 53. )f±=3r— -*—• -^ 
mnind uti demonftratum fuit §. x68<« 
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P R O P O S I T i O IV. 

P k O B L E M A^ 

'S. i8o, "P\Ata lege vis centralis tendcntis ad 

JuJ datum centrum S, projiciacur cor- I^*& 
pus in dato loco A cum data velocitatc fccun* 5*- 
dum dacam diredionem AP s rcpcrirc trajeflo^ S^- 
riamquam dcfcribit. ... 

Hoc prol)lema idem eft ciirn fuperiore S.170^ 
fed trajedloriam niagis dcfertninac : cum cnim 
eadem Vi central! plures traje6lori8e defcribi 
poflitit ( jT. i6i. ) > fi tameo data (it velocitas 
& diredio juxta quam corpus in dato loco im- 
pcllitur , nonni(i una trajedloria defcribi. poteft 
( f' ^57^ )> Hujufmodi vcro trajedloria ita po* 
teft rcperiri. 

ReStz BQ^taneat trajeftoriam in quolibetpum 
\£lo B y quemadmodum data diredlia^roie£lio« 
nis AP tangtt (jT. i49*) ean^dem in pun6lo A* 
ducaoi;Mr ex centro S fuper his tangentibusnor* 
males SP ^ SQ. , iteriiqui? radius SB cui ex SA 
abfcindatur 'asqualis SD •* Sintque S A =: a , SP 
«=b , SB = SD!=r , S(^=p ; Et quoniam 
datur vis centralis , dabicur in reda SA pun<- 
iflum fublime R ( §; 4; ) unde corpus q± quiete 
cadere debeat ufque ad pundlum A ut eo lapfu 
datam Velocitacem acquirat : dabitur ergo lea- 
la velocitacum corporis cadentis ex qUiete in 
pnndlo R (J.xo.) , atque.adeo ratio velocita- 
tis in A ad velocitatem in pundo D , feu ( J. 
176.) in trajeiloriae pun£lo a^que alto B ; hiasc- 
que ratio exprimi debet quantitate variabiliSO 
< r).& conftanti SA (a) aliifque quantitatibus 
conftantibiis . Atqui eadem velocitas in pun£lo 
A eft ad velocitacerh in pun£lo B ( f • 155O r^'* 
ciproce ut SQ. ( p) ad SP(b) • Igitur hac ve- 

loci* 
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locitatum & norm^Iium (reciproca proportion 
habebitttr ^uatio traje^loriam e^primetis pe 
relatiooein radii S3(r) ad normalem SQ(p) 
£t (\ loco, hujus fiontiatis ppnatur ejus valo 

rrdz 

' - : u|i fa£lum eft §. 172 

V rrdz* -f-ccdr* 

alia habebitur crajefloriae aequatio, cue in pie 

rifquc cafibus utilior eft ad cam dete«nniai 

dam, 

$. 181, Coroll: I. Sit RGE fcala velocitatui 
corporis cadentis ex quietc in pun^p R >«« 
Drdinata. A.G velocitas qua corpus in punfto 
projcftum fupponitur fecupdum datam dircflii 
nem AP ; itcrnqiie quaslibet alia ordinata D 
eric velocicas in cui'vas puotlo aequealcp B i 
cundum diredlioncm tangentis BQ : fen}pcr4<! 
datum rcftangulum AGxSP «equabitur cuilifc 
alio reftangulp OExSQ, Ex quo Apfides mf 
dlori^ AB facile determinantur (i in fcala vel 
citacum R,G rcperiautur abfcifts SX , Sx, qs 
cum fuis ordinatis XY , xy coniiprchefldaDtr 
Sangula SXY, S:icy int^r ic & dato redtanga 
SPxAG aequalia ; Nam ipfae abfciflae SX > 
erunt apfidum a centro diftandae; , ilia quid( 
SX major diftantia apog^i feu apbelii, haec^i 
nor Sx perigaji feu perielii • Siquidem ubi 1 
dius SB coincidit cum perpendiculari SQ^ao; 
lus SBQ eft reftusj & pandum B apfis. ' 

jr. 182. Coroll: 2. Si direftio projeflionis i 
fit ad AS pcrpcndicularis punilum A eritap 
aliorum vero apfidum ( fi adfint in vi octf 
peta 6g; 51, ) diftantia a centro reperiecur 
ptando in fcala velocitatum reftangulum ssq 
le redangulo SAG . Quod fi exiftente pn 
ftione AP ad AS perpendiculari diftantia 
talis fit ut redangulum SAG fie maximuo 

mniun 
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mnium fcalas vdocicatum iimiliteriiifer}ptoruni^ 
cum tra)e£loria erit circulus .* Cum enitn SAG 
lit maxinmm , adeoque majus quam quodiibec 
aliud $0£ , erit muUo majus quam SQkDE ; 
not! tr%o erit aliud trajedoria; pundum B, cu<- 
jus a centro didatitia SB feu $D (it major aut 
minor quam $A* 

§, 183. Coroll; 3. In trajcftoriis qusc vi cen- 
trifuga defcribuntur unus taatummodo apfi$ eA pig. 
fe poteft , ifque -erit perigasum feu perielium^ j2, 
3iquidem ay^ta diftantia SB feu SD augeturet- 
lam velocitas feu ordinaia ad fcalam velocica- 
tum ; non ergo eflTe poflUnt duse diverfse diftan* 
lias qua^ cuni fuis refpe^ivis ordinatis reflan- 
gula ^equalia comprehendant • 

$. 1%^ Coroll; 4, Sit ad ajcemSR curvaLVO, 
cujus qua^libet ordinaca DV asquetur perp^ndi*' 
culari SQ.dudaB ex ipentro virium S luper BQ Fig. 
tangente trajedoriam in pundo B seque alto ac 51. & 
pundum D ; Erit hujufmodi curva tVO reci- 52. 
proca fcalx velocitatum RCE ; quandoquidem 
cftDE. AG:.- SP, SQfive:.- AL, DV., atque 
adeo erit [ §*S«] fqala temporuin eiementarium 
in motu re^ilineo per ADS ^ 3c tempora per 
fpatia qusecumque AD , DF proportionalia areis 
ADVL, DFO\/, Item ex diftis §. isj^conftat, 
in oiotu curviUneo per ABK fcalam temporum 
eleipentarium eflTe curvam ipfam ABKS radiis 
ftd centrum du^is defcriptam , & tempora per 
quoslibec traje^lorias arcus AB , BK effe pro^ 
portioaalia areis ASB , BSK « Sed fi tempu$ 
motus curvilinei per quemlibet trajeflori^ ar« 
cum BK conferatur cum tempore mot us redi^ 
linei per quamiibet fpatii parcem AF , reperie? 
tur efle area BSK ad dimidium arese AFOL » 
Nam cum in punflis seque altis B , D veloci- 
tites [ /• 180, ] aequales fint, iiique percurran- 
t^r elementa Bb , Dd , erunt tempora quibus 

per- 
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percurrant^r ut elemcnca ipfa Bbj Dd, feufob 
50^=1 DV *] Ut rcftan^ula BbxS(i i DdxDV ^ 
vel uc eorum redlangulorum dimidia ^ fcilicet 
uc area triangularis BSb ad dimidiuni areas 
DVud. Cuni igitur tempus per Bb ad tempui 
per Dd iit uc triangulum BSb ad dimidiuni a- 
reae DVud : fi primae & terciae harum quatuor 
thagnitudinum fumantur [§* 15;. ] duae magni- 
tudincs proporcionalcs fdlicet tempus motus 
curvilinei per quemlibet arcum BK , & area 
qua cidem arcui tefpondet BSK ; limiiitcrquc 
ftcundae & quarts magnitudints fumantur [ jf* 
8. ] duas dXiab magnicudines proporcionales ^ fci^ 
licet tempus per qUodlibet fpacium reftilineum 
AF , & dimidium areae quaj eidem fpatio cor-» 
refpondet AFOL; reperietur tempUs motascur^ 
Vilinei per* arcum BK ad tempus mbtus rcftii 
linei per fpatium AF ut area BSK ad dimidium 
areae AFOL . Quod E* D^ 

S C H O L I O N. 

§.185. TN hoc problenlate tinhetfi unatantuiii-' 
X raodo dererminetur trajefloria est cr- 
hinibus quae eadem lege virium centralium de-^ 
fcribi poniint; tamen percurrendo Varias velo- 
citates quibusi corpUs projici potcft^ feu ( quod 
idem eft ) Varias fublimitaces unde corpus pri us 
iapfum fupponitur ; itemque irarias a centro di« 
ftantias pundi projedlionis , variafque dire£lio^ 
hes feCundunf quas projicitUr, determinari poP 
funt omnes quotquot eadem lege TiriUm cen^^ 
tralium defcribuntur trajecloriag, five poiitione^ 
iive magnitDdine ^ live eciam nacura dtTerfaei . 
Quinimo hoc problema fuperiori eft anteponen-* 
ifum , clarius enim & diftindlius theoria omni^£ 
ttiotus percipicur^ dt ahitudincs , ()ire3tones ^ 
vciocitatefqUe corporum icti fublimicates deter- 

minat 
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minat unde labantur oporcet ut traje£toriasdet 
fcribant. 

Secjuit^r ut trium boruin probletnatum exenif 
pla noniiuUa afTeranius, 
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EXEMPLUM I. 

§•186. T> Evolv^tur corpus in fpirali logarthf Fig^ 
jLv. mica ABS: reperire legem vis ccn- 53« 
tripetx tendencis ad centrum S. 

Quoniam a.nguli omnes SAP ^ SBQ radiis & 
tangentibus compreheuft asqualcsfunt, 'crit(du- 
ftis normalibus SP , SQ ) conftans ratio radii 
SA (r) ad normalem SP (p), puta : ; a • t)., 
^uare ()r=:;:ap, & bdr==adp ,'atque cdco vis . 

dp b aa 

centralis ( §. 168. ) -— ==?= — - =: , hbc eft 

p'dr ap' bbr' 
reciproe^ nc cubu^ diftantia^ a ceqtroQ,E. It 
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EXEMPLUM II. 

. ... 

§.187. I^roivatur corpus in fpirali hyperbolic. 
V ca ABS: reperire legem vis centri- 
petal tendentis ad centrum S. 

Sit radius SA==r, perpendicularis fuper tan* 
gente SP;=p, fubtangens SC ad radium per- 
pendicularis== a , fubtangens nempe conftansi 

ex hujus curvas natura: critqucAC* (aa"*'rr), 

AS* (rr).-2SG* (aa), SP* (pp);quarcaappH,, 
rrpp=:aarr, ^ differentiando aapdpH-rrpdp=;: 

aardr 



1 
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dp 
aardr — • pprd^ J ideoque ( §. i68, ) r~- =t5 

p^dr 
aar— — ppi" ^ aarr 

-« =::{rub(litutd Valore pp =±: *«— — I 
aap** p.rrp'^ aan-rr/ 

1 

••—•; nimirum vii ctfntripeta reciprdce ut cu- 
bus diftantias a centro. Q.E.t , 
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EXEMPLUM III. 

p. §.i88* QlT RAS (piralis cujufcumq[ue gcnerisi 

8- ,3 reperire ia corpore earn dcfcribentc 

5"^* legem vis ceiuripetae tenaehtis ad centrum S 

Radio quocumquc SB= a defcribatur circu- 

lus BDM, cuju^ peripheria= b; turn quilibec 

fpiralis radius SA==ir produdu^ fecct earn pc- 

ripheriam in D , abfcindatque a punSo B ar- 

cum BDr=:Z) (itque natura fpiralium ingene- 

re expreffa per analogiam b* z:i a*"* r"», unde 

aquatio br"* =a™ «, &diiFer€ntiando mbr"*""' 

dr=: a"* dz : Eft autcm SD (a), SA (r (^ : Dd 

• rdz \ mbr*" dr ^ 

(dz).AMr J= ;;;riiI7 • undc Aa =i 

m b r H-a a 

AM* H-Ma* =?: ^ ^^^ ■ dr . Et ( dufla 

a* 
ex centro fuper tangente perpendiculari SP r=:p) 

Aa* 
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2 2 am am>|»» a a am 

^ ^ m b r -4-a 2\ a /irt b je » 

Aa V i;;;:;:; — ^dry. am( "isir^O 

a :t anii^a 

2 % mb r 

^ .• S A ( rr >> SP ( pp ) ===— -u-c — -fci— .;c3t cu jus 

a 2 am 2n;«f>2 

m b t H-a 
aequationis different^ cruituf lex vist centralis 

2m4,2 a a 2ni 

dp vBk^ix i -«- m b r 



plrbjpbrtibnalis <}uanticati— 
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p 5 dr r*"'^^ 

Q. E. i. ^ 
§. 189* Si m;r=:— * t ^ erit vis centripeta ;;:— 

.^ \xt ill fpirali hypcrbolica §. 187. Si m r::^ o , 

1 
erit fimilitef vis=:i:— .ut in fpirali logarichmi- 

r^ 
ca §* xS6. In fpirali archlmcdea, in quam=:i 

2a'* -jhbbrr 
erit vis ceiitripeta =3 — *--^— — . 

r^ 
S- 190. Si m (it Humerus ncgativus major u- 
nit ate, e rit m-4-i negativus, quare vis centra- 

m^i^a^'"*^^^ «n'b*r^™ 
lis — - — — *^- * ' erit pofitiva, hoc eft 

r 

^ a > am 

(§m68.) centripeta ubi fit m b r major quam 

^m— ixa ; fed fi fix aequalis vis erit nulla, 
& mutabitur in ncgativam feu centrifugam ubi 

fit 
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fit minor; unde in'hac hypothefi rpit;alis habc 
bit punaum cQatrani flcxus ( y. 152. )• J^a' 
»^=i:— ^2, eric aab=s;rrzfpiralis hyperbolicafc 

4aahb-« r^ 
cnndi gradus, & yis^ccntralis =;= — 



— 1, 
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eft ccntripeta ubi rr minor fit quam zab, m 
• la ubi rr== zab y & centrifugs^ ubi fit rr m 



■r ■■■ ** 



E X E M P L U M IV. 

Fiu ^i 191. t fOlvatur corpus in ellipfi AB; repe 
<K ^ "''^ legem vis ccntripetae tendcDtii 

55* ad centrum ellipfis S. 

Sit radius SA = r, normalis SPdufla exccfr 
tro fuper tangcnte =:p , faftaque ex centra 
ad, tang^ntem AP pawlJela SB^ erunt SA, " 
femidiametri conjugatae, earumquequadratorufl 
fi}mma ( ex Qatur^ ellipfis ) aequali^ conftaflj 
quantitati putarsicc; qnare SB»=:cc— rf)" 

SPx SB ( px v^ cc -. rr )= quantitati conftanti pi* 
ta bb, ex natiira itidem ellipfis, Igiturccpp-^ 
rrpp=?=b4, & difFercntiando ccpdp— . rrpdp= 

pprdr; adeoque vis centr^ta ■ n ..^^^-^ 

pjdr ccpp-rfpl 

:= , fcilicet p^oportionalis diftanti* S' 



EXEM- 



De Corpmm motu curbilin^^ &a. 129 

EX EM PLUM V. 

C. 192. TDcm demonftr^bitur dc hyperbola H\ Fig. 
Jl li in ca rcvolvatur corpus vi ceatri. 56. 
fuga tcndcntc ad i^cntrum hypcrbols §• Eft e- 
nim ( pofita quacumque fcmidiamecro feu ra- 
dio SA == r ) ejus femidiameter conjugaca ^z 

r — 
^rrljlcc, quae dufta inSP.( p)dabit rrppnTccpp 

== h^ ((ignuin — r percinec ad cafum qu^ndo.t 

eft major femidiametro conjugata , iignum 4. 

quando eft qiinor, quod (i asqual^s fint delpn- 

da eft qtiantitas cc , erijque rp :==b(> aequatio 

ad hypcrbolam SEquiIateram ) ': quare dittcren- 

ciando crit irpdp'J ccpdprc:— -pprdry Sc-^ — — 

pi dr 
-*r ' . ^ . 

2c=:-*-^; fcilicet ( f. \6%. ) vis iccntrifuga pro- 

b* 
portiori^lrs diftantijp a centro SA (r). Quod 



, E XE M P L U M VI. 

.— . , • {.• 

|. r93. T rOIvatur corpus in circulo AB; rcpc* pig. 
y rite legem vis centralis tendentisad ^rj. 
pundum quodcumque datuni S five intra five 
extra drcttluth ^ ' ' ■ \ 

Ducatur ex centro virium ( five intra five 
extra circulum exiftat ) radius <][uicumque SA 
rzsF, & fuper tangente AP perpendicularis SF 
=^p, ac per centrum circuit C ducatur SCE , 
fitque femidiameter CE=:c, SEz^a, SD=b.' 

1 erit- 



ho \ Ziiey Secundui 

erkgW SA (r); 5E Ca)>:SD.(b). SB 2= — » 

r 

IT— 4lb 

ftdeoque ABrsrSA-^i— SB==:— — (fi radio spo^ 

r 
natur in partd conv^xa SB=:r^ reperietur At 

ab»-rr 
;?= ; & fi (iefitruni viriuhi S 0t intra w 

rr-+al) 



rr Hah 



culum crit Ab =: J : I)iif^a autem ex pun- 

fio B^diametrd BH i luhdaque AH ^iriangula 
redaagula BAH , SPA erunt fimilia*, ideoqud 

SA (r). SP (p)--: BH (2c)- BA ( 

ab— rr \ , . 

five )'.- & rri:;;!ab==:2cp, fiveab»-] 

zcp." & dif&fentiandd rdr=i=cdpi fivd»-rdr=d 

dp 



cdp. atque Meo ( /. t68. ) vis ceatripeta 



pi it 



* — -^ , Hvd ((ropeittonalis — 



& vis centrifugst ia parte convext proportiona** 
— r 

lis • Eft autem ESxSD Cab)»i:'AS^SB 

" "9 
ab»-rr 

adeot^uc rr^qpabs^SAxAB five sAjeiAb: & invi 
centnfuj^ ab^rrz=:SfixBA« Igttur vis ceatri' 

peta 



De Corporum mt» turvilineo , &€, 151 
f^ta in pundld extr^ circiilum ^ kx\t\ 






SA i 



- i & in jpuhab S intra tiif* 

SA'sABj SA»xAB» 

/ r \ sA i 

I tulUBi ttii { — *i-i- 1 - -I -l iiiiaa r i fi- r r r , • E^ 

, Vi^ cetftHfiigi id {>artd conV«s^ Mpe^ t>«R^i 

. /-r ^ SB 

I S fcittra tirculiinl crit I — -— ) — ;—- i— ==3 

: i 

*• r- : Erit ergo viS in ^6Cik»4ud cafu fi^ 

SB^xBAt 

Vc ccntripdta five cehtrifdgd rtcipfdce ut qul- 

draturri dift^nttai liorpbris a centro. \m\xm i & 
, tUbiis thorda^ circiUi pfcr cetitrtitti Virfium tratt- 
j feuntts^ QiEiL 
. . if. 194. Si i*r=i=: ab ^ erit ( rftfpefttt ttfkXn W* 

rium S ^Ofiti extra circUlunl ) ram Vis 4cctit*'t» 
i ■ ■ ^i- ' 

i-ft-^afa' ab-*.rr* 

^i fcilicet infinicai Idqiitf eVtnit in|>ilai^t^M» 

K^ ubi tangiinf ( S*ii^* ) drcutum fadii du£U 
! a ccntrb vinum SM ^ SN i l^aqufc punfla tefmi* 

tiant arclitn; cifculi concavilrft MEN qtri dcrcri* 
. btttir vi cehfripetd ^ & arcum convcxum MDN 
. qui dcfctibituf vi ccntfifugst. \ 

/. 195* CofoIL u Si centrum virium S fit itt 






i$2 . Li,b^ Secwdus 

ipfa cirQuli peripheria puta in D« vis centripe^ 

ta crit -^— «) hoc eft reciproce ut diftantia ad 

quintam peteftatem eveda • Z* Si centrum vi« 
rium S fie in infiaica diftantia , erunt radiiSE, 
SA, SM &c. sequales & parall^li inter fe ,. ac 
perpendiculares eidem diametro FG chordas o- 
mneis AB bifariam fecanti in K, & punS^ M^ 
N conveniuAC cum punSfs F , G ; vis aucem 
turn centripeta qua^defcribiturfemicirculusFEG, 
turn ceatrifugaquadercnbi^ur femicirculv^ FDGi 
^rit reciproce uf, cubus AB five AK, 

I, E M M A I. 

Fio $*<9^« T^ qualibet coni/edione dudis ex quo* 

-8 A- lib^p puo6jko A curv^ Bornxali AE , 

^ ' & per focum S rcfta AS; fi ex pundp El ai^isi, 

r^ ttbi ei occttrric oorroalis, demitcatur ad dudam 

per focum • perpendicularis EM , base abfcindec 

AM verfo$ ci^r^vAtn ssqualem. femiparametro. 

Ecenim in parabola ( fig, 58. ) ob SA =:;: DQ 
4.B3^SE9.e4'unt apquaies aogyili SAE , SEA; 
quare tria^g^la. re^ngula A D E , EM A lacus 
pommune AE habentia erunt fimilia&sequalia, 
proiodeque^ ^ AM =?= ED =7^ iemiparametro , 

la ceteris vero fedlionibus du<^a diamctro CN 
tangcnti AP parallela , ei occurrant normalis 
AE in R , ordinata AD in Q, & du6la per fo* 
cum AS in N. £rit (.ob fimilia triangula re« 
aangula AEM, A5JR)'AN* AR.-: AE. AM. 
quart NAxAM = RAxAE ( ob fimilitudinem 
triangulorum. E AD^ QAR ) =? QAx AD =;: ( du- 
&o f«in^^e conju&ato CG^ ?x qi)o tangens & 
ordinata in A abicindant CH , CF a^quales; & 
parallelas AQ., AD ) HCkCF;;=:? CG*: eft cr. 
go NAxAM=;;=CC2 5;=re£langulQfemiaxisIpa• 
Jo^is 



De Corporiim molu chroilineo ^^c. tjj 
joris CB in femrpahtmetrum : i^tqui A>t=zCB 
uti demonftrst Newtonus lib. i. prop. xi. Princip. 
Ergo AM = fcmiparamctro . Q, fe. D; 

JT. 197. Coroll. Dyfta ex A ad centrum AC | 
eique ex E perpiendicUIari EL, erit reClanguriim 
CAxAL asquak quadrato femiaxis fninons CG; 
t^I^am tri^ngula CAR; EAL (imilia funt^ adeo<2 
*^ac CAxAL±=RAxAE = CG»i 

LEMMA IL- 

^.198. QI in ellipfi & hyperbola dc focis S, s 
. Aj> demitttaturad tangentemqiiamvigAP 
perpendiculares SP, sp: darum rfcdlangulum as- 
tiuabitur quadrato fehiiaxis conjugati 9 feu re« 
dangulo ex diihidio axe majore 8c dimidio pa« 
rametro • 

lifdeth poutis ac in leihthate Aiperiore tridn-^ 
gula re^langula ASP , Asp erunt fioiilia intef 
ft & triattgUlo AEM: quarc.EA. AM r : SA * 
SP, fimiliterque EA. AM:: sA . sp. unde EA 
3<SP=:SAxAM, & EA)fspti=sM5AM.- atqiitt 
adeo.fumma in ellipfi & differentia in hyper- 
bola reaangulorum EAx SP , EA-x Sp «qualiit* 
fiimmae in fcllipfi & differcnti*- in hyperbola re* 
dangUlommSAx AM^ ^Ak AM , hoc eft daplo 
redanguli ffemiaxis majoris in femiparametrum 
( nam AM ( §.196. ).CBquatur femi^at'ainejTO' y 
& fumma ih dlipfi ac differentia in hyperbola 
reftarum SA, sA aequatur zxi ftiajori ); Atqui 
fumma in ellit)(i & differentia in hyperbola re-<^ 
£hingulorum EAx SP , E Asx p eft item dupla re- 
£languli SPiT sp ; quod fie demonftro » Produftae 
SP , sA concurrant in K , eruntqUe triangula 
tCAP, SAP fimilia & sequalia^ nam praeter ;an« 
gulos re£los ad P, habenc angulos ad Aobtan- 
gentem sequales , & latus comune AP|; igitur 
PK=:PS^ & AK = AS ; eft autem SK feu 

I 3 %S\\ 



i^4 Z/^ Sicundus 

»SP, AE,/Ksi,.?A- sA;iAS- sA :: qjdt.SP, 

sp. Quiarc 2SPx$p==AEi^'sp:l;Sl^ Ergo Sx^Q 

^ f. 199, CoroU. Hincliaberi poceft ^qua^Mfct 
Qionum coi^ijcarum exprimeiiS: qua^i proportio- 
nem habeant ii^tcr fe ipclioata i^x fo^o SA ,& 
perpepdicularis SP fs eodeoi foco du(£la fuper 
tangeote. Sit enim axis tranfverifus Bb=:a, pa- 
rameter =: b , .r^diqs, SA= r , ^rp^pdicularis 
SP =p: Erit sA (atir) . SA (r) : : sp, SP 

; ; spxSP r — ab. /SP*(pp), unde app ; 



f- ab. )sPv( 



t 

4 
c; §.2oo. I«| parabola f^Kis cranfv^rfus Bb (a)e(l 
^g8*in6nitu$ ) pfoiodeq^t ki allata aoquatione deleo? 
^ * dus eft terminii$, ;::^ rpp 9 ^ remanebit aBquado 

ad paraboIj^iQ. ppl'!?5:'-p* br, 

4 
^. 201 « I9 byp^rboh |S radii [Sc p^rpendicula* 

fig, res inclin^ntur ex fo^o e^teripre , ut nimirum 

00, fie sA=s=ry 0f =;: p; erit sA (r). AS (T^a) 

.• ; $ff. SP ; ; sp« (pp). spxSP (— nb Y-^ 

rpp-w-rapp:;:^:-— abr» 

4 



\ 



EXEM- 



y 



JDe Corporum m^tu cwtvUineo^ &c. 13 j 

B X EH PLUM VII. 

^.202, "O. Evolyatur corpus in conifedUone p. 

J\. BA ; wpfrire legem vis centralis **gS« 
fendentis ad focufn.* - "^ 

lifdem ppficis ac in lemmatq Aiperiore ^ aequa* V* 

tio ad parabolam eft ($.2€>o,) pp=:— ~br , & 

^ ■ " ■ • ■ ■ 4 ' 

I 

^ifief endando; ipdp-*^ * y bdr ; qUare vis centri- 

4 
dp b ¥ 

peta -*— i=— =:— ^, nimirum reciproce ut . 

p» dr ^ 8p* brr ' ^ 

quadratum diftanti$e a cencro* 

Simtlicer qooniam squatio ad elii[^m & hy* 

'SmNT 

perbolam eft (§.1990 pp==L' ' ^ erit dif* 

4aabdr 

feftniiando zpdprs: , & vis centripeta 

■ — —-r — »' 

4a=i=^4r 

dp^ 4aab a 

"■ < ' ■ 11 " ■! I J item reciproce 



■!» .^ -. > 



pi dr •-— -»-2 brr 

J 2p*x 4ai:4r ' 

in duplicata^ Tationcr. diftantiarum * 

Idem reperietur in hyperbola BA ii in ea 
reirolvatur corpus vi centrifuga tendente ad fo- 

abr 

com eactieriorem S.eftenim (f.2oi«)^ps: ; 

4r*-4a 



I 4 &dif- 



/- 



I 



>c 



1^6 .' f ..^'Xiber. SeeuTuhti. 

-- 4aabdr 
& diffewwiadde ^p(ip=- -|-— -» j quare m 

•• ' '- ■'•- ' 4r— 4a* 

cemrifttga (§*i<8.) — — = , ut fupwi 

pi dr brr 
Q. E. L 



•yi 



» ^ 
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EXE M P LU M VIM 

^.203. T roivatur corpus in coftifefHotae BA' 
Fig. > . /v. reperire le^cn vis centralis* tenden; 

($1. tis ad pun6lum quodcumquedactfm S five intra 
five extra fedlionpm;. ; •: ' ' < 

V -Ne kmgo cakulo fatjgemur brtevior & ftci- 
iior problemaicb folutio (quod in limilibus ^ 
.fifeus* ufuvcnirc fokt ) p^ti poteft *€« .alia H^ 
mula §.166; Nimirum ex curvae punfto quoli- 
bet A dudla ad centfuin virium re6la AS , & 
^tangentr' AP, iitque €x centro fupes'. taoge'^^ 
perpcndiculari SP-.- itemque poino AY radio 
circuli ofculantis curVamih punfto A, qui ra- 
dius fccet curvas axem Bb iriru£tun£l:o E f (^ 
:fllWif»^t I A5i demiUASuf -: jpevpeaaMiiftkMrisL* £M<i 

I^otum eft (uti viderr paufl. apud Hafpi«^ 

lium anaL inf. parv, (161. j. prop. 2.'€xcnip.'4r) 

radium ofculi in otmi'fedione conica BA ci» 

•quadruj^ium ^qu^rtis proportjomiis - pod psim^ 

arum ic normakm A£> unde pofito iparamctro 

4AE3^ 
==J-.^ ttk^ radius pfeiUi =:?:r-r-?f : tls ergo ccfl- 

- : , LL 

trails, quae {S^t66.) eft diredie utdiftalitUSA, 
& reciproce ut radius ofculi in cubum perpec 
* . . . dicu- 



^; < 



De motu Corporum ewivilin^.j &c^ ajf 

LLxSA 

diculi SP, crit ut — •= (ob SAi. SP:^: ; ; 

4AE* x&P* 
Lt. X S A 
EA. AM) . . . < » ■ : ■ - '- ^hoc eft proportioiMh 
4SAi X AMi 

lis — «-— ^*— , (cilicet rcciprofcc lit quadratum 
. SA^'x AMs; ' 
diftancias a ce<Qcro virinm SA in cnbuKim AMi 
Qyiod E. I. - 

/*294w CorolLt. Si centrum virium S fit fo* ^ 
cus feclioftis conicae, crit AM (f.196.) aequilii Fig* 
femiparamecro, fcilicct linea conllans ; idcoque 61. 
vis centralis reciproce lit:, qtaadrattim diftamiafc S^* 
SA, queinadmodam .§.202. dcmonftratum eft . 59* 

§..205. Coroll.2. Si.centrum virium S fit idem 60. 
flC cert t rum ftr<^ioni$ C , dudla ex punfto E fu- / 
jf^x CA perpendicular! EL , erit ( /. if7. ) Fig. 
CAxAL asquale quadracid fcmjaxts conjugati ^ 6i. 
lioc eft quantitks conftans ,' qi^are vis centralis 59. 
1 '/.'CA '. . '. ' 60. 

——.erit ifi hoc cafu / . > "•" , fcilicet 

6A* X AW C/\,3 X AU 

.dire6ie m diftantia GA^ nti teen)pia4»^ §.i^u 
& i9a# , > 

' f • 2o6j Coral'L 3* Si ccntrumf virium S fit ex^ p. 
tra iedtionicm j daci ex eo poterit re^a quas tani- . »* 
gat fedibkem ih aliquo pun^o A , in quo eafu 
SA coincidit cum AP) & EM cum £A, evadet 

I 

ergo AMrszo, & viscentralis — — erit 

SA» X hU} 
infinita §fci52, Idemque dicetur fi centrum vi- 
rium fit in feflionis perimetro. 

§.207. Coroll.4. Si centrum virium S diftet 
infinite ab axe fcdionis Bb , ita tamen ut di- 
ftancise onmes AS fint non folum inter fe asqua^ 
: ies 



l4tJ LibA $ecMdui 

f»7»-] p=' ' & p=— ■ : — T—z- "* 

v/ S. fdr • S. fdrl^ab 

hac hypothcfi f=r dabunt asquationcs p = 

I r 

■' ' ' i & p=i: — ^ — ^— »i- ; quarutn prii 

"^ rr "7 rr :;; ab 

ma Ei*-i92. ] eft ad hyperbolam aequilateram ^ 
reliquae duas ad hyperbolas non asquilaceras , 
omnes vero rcferuntur ad centrum hyperbolae: 
ha^c una igitur curva defcribi poceft vi centri- 
fuga diftantiis acencro virium proportionali . 

At vero curvse omnes fi non fpeefe , faltem 
potitione , & magpitudipc diverfaj , quae hac 
lege virium cencralium defcribuncur , determi* 
nari poflTunc, hujufve motus curvilinei theoria 
omnis clarc coghofci ex didlis Prop, 9. cjufi 
que *fchoUq ., Sit ergo primunl in vi ceniri- 
pe^a* ' 

S E Ci t I O I. 

DeterminantUY, Cuirv<c qua vi centripetd aljlanfih 
. a centra virium proportionali percurruntur a 
ProjtBis^ datis puriEio y direiiionc , ac veloc/td* 
tc projeElionis . 

jT.zil. QIT S centrum viritlm , A pun^uni 

O > profc£lioriis ^ AP ejufdem dirciflio ^ 

I^ig- & velocitas exprimacur redla. data AG • Nuna 

^2. junda SA ^ eique in pun£lo A po&ca ad angu- 

tos re£los data AG ^ centroque S inccrvallo SO 

defcripto circi^o RGH , qiii prpduSam SA ijb? 

cet in R, conftat ex..demonftratis /• 24^ & (k^- 

quenc. quadcancem circuli RGH eflei. in baq le- 



\ 

V 



;^\ 



De Corporum motu curvilineo , (&€. 14^1 
ge vis centripet^e fcalam velocitatum * corporis 
C3? quiete io pundjo R libere cadentis ad cen- 
trum moti^ redilineo per RS , ica uc data efTe 
debcat vel refta AGexprimens velocitatempro- 
jedionis, vel (quod idem eft ) fublimnas RA 
unde corpus ex quiete cadexe debeatut in pun- 
fto A velocitatem illatp acquirat. Quibus pofi- 
tis fumatur in motu re^lilinep per RS quodli- 
bet pundum D, centroque S, jntervallo SD 
defcribatur arcus cirguli DB> quifec^t curvam, 
quas a projedlo percurritur (qusBCumque ea fie) 
in punao B, upi earn tangat redla BQ, fuper 
qua e^ virium centro demitptur perpendicula,- 
ris SQ , quemadmodum SP fuper. data direftio- 
ne AP. Erit (/.180.) AG- Dg : ; SQ. SP. 

jr»2i2, Si ergo ponantur data? SA = a , SP 
= b, SRn=:C & indctermiqata? SB=?SD=r, 
5Q==p, critAG* [cc— aa]. DE*(cc — rr) : : 
SQ? [ PP ] • ^P* [ "^^ J > quarc ccpp---Trrpp==;ccbb 

' aabb, quae eft \\:^9U) sequatio adellipfin, 

in qua fumma quadratorum ex femidiametri^ 
squatvir SR^ [ cc ] adeoque femidiameccr <pon- 

jugata ipfius SA [a] erit ^ cc — aa [ AG J^ 
Hinc coUigitur problematis conftrudio <Sc de- 
inonftratio geometrica qu?^ fcquitur. 

§.215. Defcripto qua4rante circuli RGH^qugs 
fcala eft velocitatum corporis cadentis ex dato 
pvindo fublimi R , ducatur ex centro virium 
redU SF parallela data; dire6);ioni AP, & asqua* 
lis ordinatas AG ad quadrantem in pundopro- 
jedlionis : Ellipfis defcripta centro 5 , femidia- 
nietris SA, SF in angulo ASF erit curva quag- 
fita qua; a Proje^o percurritur. 

Nam pofitis iis quas fupra §. 2ti, di^a funt , 
curvas ABF propriecas ca effe debet ut perpen- 
dicuia SQ, SP fint inter fe reciproce ut ordi-* 
liatas ad quadrantem AG > DE ; ea vero proprie« 

tas 



i^2 Liber Secundui 

tas pertinet ad conftrudlam eliipfim ^ qiidd iti 
dcmonftratiir. DUcatar ex centro reda SC ^ 
rallela tabgedti BQ, ita uc SB , SC lint ellipiii 
diamecri inter fe conjugacas , qiieriiadmodud 
SA , SF Tunc eit cbnflruflione alix cjufdem el- 
lip(is diartK^tri codjligaras : Coiiffat ex cohicii 
fumniam quadratocUm SB* -♦^SC* aequalem eft 
fummjB qu^dritorum SA» -+ SF* , feii (fexcon- 
nrudiohe) SA» -i- AG* =:SG» =SE» =S& 
-+DEi : eft ergo SB» -f SCa == SD» -^ DE*: 
atqui SB±=iSD; ergo SC±=DEi Item cotiftatcil 
conicis paralldogramma eidetn ellipfi circum- 
fcripta efTe inter fea^ualia, atqtre ad^oearuw 
dettl fub^uadriipla, quorum nempe latera.iiiot 
lemidiamctri conjugatas SA ^ SF ^ & SB ^ SC ; 
fcilicet rcdlarigulum SF xSP sequatiir redlangulil 
SCxSQ.: quare SP . SQ. .' : SC . SF i feci - 
DE . AG . Quod fUtiipfiitius demonftrariduni j 
CUm itaque defcripta ellipsis ABj^ datas vtlod* 
tatum zt diredionum pfoportioncs falvet 4 ca 
tantummodo a pro}e£l6 percari'atuii opbTtti^ 
non enim plus quam una ciirva eadem Vi cefr 
trail (Jf. 15:^0 percurri potcft a corpore ex cfO' 
dtm Joco fecundum eamdenl direcKonem ea' 
dcm veJocitaie jSrojeftd. 

E^ denionfiracis, /. 52. tot^it fublimitaced 
AR fcmpef fihitam & detefminatani effc quan- 
tumvis magna fie data velocitas AG i quanl 
per earn fublimitatem ^adeddb corpus acqtiire' 
re debet ^ ipfa narnqtie data velocitas proj^ 
dioni$ AG nnita & det^rmihata fdpipdhittir i 
cui proiilde asquali^ fetopef dilci potefic excca* 
tro viriUm reda SF |)arailela ad datam dire* 
£lionem AP ^ quscunfque fit hare diredlio : qUf 
re in omUi cafu datas vdodtatis & dirediionis 
femper curva d projedo pcrcUrftoda erit t\liy 
plis ^ quag in data angulo SAP feniidiaihetfis 
SA } SF defcribitUF : nee proinde aliat curra 

[§.157-1 



De CorpoTum mctu curoilineo ^ &e. ■t4»j 
X $• 157- ) ^^^ 1^8^ ^^^ eehtrip^cas ikicrihi por- 
ted. ^ 

§. 214. Apfidiiith diftantia ja centre S , feu 
/etniaxes ellipfis rcpericntur (?. 181. ) facieftdo 
in quidVaritc SRH rcftangula SXxXY , & 
SZxZT intcf fc i & dato iredangulo SPi AG 
scqualia ; Pofitis autem ( ut rtipi'a /.iiz. ) SR 
== c >SA = a ,SP = b , & SX feu SZ == X, reperic- 

i I y — ■ "" 

iur xx=--i-^cc lUii— V c-* --^ 4bbcoHaabb. 

Quod (i SA (a) asqUetur SP (b) , hoc eft an- 
^ . X cc*-M2aa 

£alus SAP fit i'edus, erit xx=i= — -»* cc ±^* ■ ■ » 

£ti)us icilicei: squationis duas indices funt ii :== 

a, & xi=:v/cc--' aa . Et fi adhuc ponatur 
cc = 2aa , hoc eft SA = AG erit 3t==:a, & 
curva a proje^o petcurrendst (§,i82*) erit cir-» 
cuius \ 

§; 2)5. itadue (i data fit altitudo quaelibet pj^ 
SR 9 feu punaum fublime R , defcribaturque ^«°* 
<:entro S j intervallo SR circulus fublimitatis ^* 
RPQT , ia eoque ihfcribantur quotlibetreftan- 
gula abed ^ efgh ^ kltnn i quorum redangUlorum 
maximum eft ^uadratum efeh : fingulis vera 
re6langulis infcribaiitnr ellipfes ABCD^ EFGH, 
KLMN ^ quorum ellipfium maxima eft circu« 
lus EFGH quadtato infcriptus : conftat ex di- 

Primo . Hujufitiodi ellipfesi pereurri a cof^ 
tt in piinflo quolibet perimecri elliptici proje- 
£lo juxta direiflionem tanigentis; in eo t>unad 
ea Velocitate^ quam acquirerer in eodem pua« 
£lo ea velodtate quam acquireret in eodem 
pud£lo cadendo tx aititudine peripherias fui>li« 
mitatis RPQT : proindc cnim eft five , in el- 

lipfi 



r^ 
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-lipfi exempli caufTa ABCD^ , corpus projiciatur 
in pun£lo A juxta diredionem tangencis Aa , 
^a veiocitate qaatit acquiric lapfu redliHneo per 
RA , (ine- projicianir in quolibec alio punoo 
X juxta diredionem cangentis Xx velocicace 
acquiiita lapfu redilineo per ZX / eadem.eBia 
ellipfis ABCD percurritur , nee tiifi poiScioae 
diflerre poceft pro diverfitate loci ubi corpus 
impellitur. Vide §.178. 

Secundo . Si projedio fiat in redas RS fniii» 
&XS quibuslibct A, E, K, & angulus proje£lio- 
<iis fit redus, erunt punda ill^ A, E, K ver- 
tices ellipfium feu apfides orbitarum* Et fi qui« 
dem di(kntia& SE quadratum fit dimidium qua* 
drati SR , orbita EFGH crit circularis .• fi au- 
sem pundum projedlionis A fit inter pundum 
fubiimQ R & pun^um E orbitse circulars ^ erit 
9pfis A] aphcliutn feu appgasum. orbital elliptica; 
^BCD , perigaeum vcro feu pericliumerit puih 
dum B cujus diftantia a centro SB asquaturor* 
dinai;ae Ad ; Coqtra vero fi pundum pro}e£tio- 
nis K fit inter /Orl^itam circijlareni & centruq 
S y apfis K^ drit p^riga^um orbita? elliptics 
KLMN s apogaei vero diflaojria a centro SL 
squatur ordinata? Kn . Qi^od fi SK asquetur Ad, 
feu ( quod idem eft ) Kn aequetur $A , ellipfes 
ABCD, KLMN ea^dem erunt fed contrariepo- 
fitas . Qup igiti^r punda projeaionum A , K 
funt remotiora a proje3ione circular! in E, co 
cUipfcs funt oblon^iores & acutiores; & lipro- 
je^iones fiant in ipfis pun^is R 3^ S » ellipfes 
erunt acutiffimae , fcilicqt rcdlaq ipfae RSQ , 
SPST • la pmnibus hiice eiUpfibus fumma qviar 

dratorum femiaxium conjugatorum S A* 4- SQ* , 

five SK* ^SL* cadem femper erit , nempe 

squalis quadrato altitudinis SR"^ undc corpus 

deci- 



De Ccrpor$tm motu curvUineo , &€. ^45 
deoidit cjt quicite, pra'tidcquc jun&a AB , live 
KL as(]iiatur aUicudini SR. 
. Tcrciov In purtftis quarumcum^iu^ Qrbitar^m 
a centro sequidKiancibus vclocicas eadctn eft, ea 
nimirura ^uam aequTrit cqrpas in illis pun(^i^ 
cadcndo ex altUudine peripheriae RBQ.T: atquc 
adeq in piyilfti^ . r , s, t ^ z > in quibus ellipsis 
exempli c;rtifTa ABCD fecat circulum EFGH , 
^clbcuas^ aequatur vclocicati qua circulus illerfe,- 
Icribitur : eruntque ia pundis ilUs rcftarrt, zs 
.^iametri conju^atae; sequales. 

§. 216. Si velocitas in quo vis punftoM* cor- 
poris defcrilS^nns ellipfem AF ( fig; 62. ) cora- 
pare'tur.cum vclocitate in quoyis punfto X cor- 
poris defcribentis ellipfem XY ( fi^: 65. ), quae 
ellipfes circa idem centrum virium u^cumquc 
diyerfae fine , (itque SF remidiameter conju^a- 
ta rcfpedu pundi A in fig:, 62 , & SY femidia- 
jneter ^opjvigata refpeftu punfti X in 6g: 63 ; 
crunt velocitates illae ut SF ad SY . Nam vc- 
locicas in pundo ellip(is A ea ed quas acquiri- 
tur lapfu rcftihneo ex fublimitate R^ , & ve- 
Tocitas in pundo ellip(i$ X ea qua? acquiritur 
lapfij^ ex fublimitate ZX :^ Sunt aqrem hujufmoi 

<li velocitates ( /; 39, ) ut \/ SR"* -. SA* ad 

>/ SZ* ~.SX* » ^°^ ^^ ( §• *^h ) "t §F ad 
$Y . Ex quo colligitur 

Primo ; velocitates in circuits effc proportio- 
nales femidiaxnctris j feu diitantiis a commun^ 
centre virium. • Circulus eriim efl elUplis cujus 
femidiametri omaes asquales funt. 

Sccundo : velocitatem in (juovis pun£lo A 

( fig: 62. ) corporis defcribentis quamiibet dli- 

. pfem AF eilib ad velocitatem qua defcribiturcir- 

cuius in cadem a centro diftantia SA , ut SF 

. < femidiameter conjugata refpedu pun^i A ia 

K eJli. 



146 Liber Secundus 

clliffi ) ad .diftantiam SA • Qaod patec^ etiad 
ex canone §. 169 .* nam ex acquacionc /• 212 ^ 
repp ^•*rrpp=:ccbb — - aabb ^ fumendo di^ 

pdr 
rcncias , eolligicur proporcio ' " ■ ' ^ - ■ < ; r : : cc 

dp 

xt.tVi hoceft:: SR*.^sA* • SA* :.SF* 

§^ 217; Si ad axeni SR dcfcribatur curva 
OVL , cujus quselibct ordinata DV aequetur 
pcrpendiculo SQ^ dufto ex ccntro S fuper rcSa 
P; BQ tangcnte ellipfim in punfto B asquealto ac 
5^^- pundlum D • eric (.§. 184. ) curva* OVL fcala 
* tcmporum elemcntJlrium motus rcdilihci per 
RS ; & tcmpus quo motii curvilineo dcfcribi- 
tur quilibec ellipfis arcus BF i crit ad tcmpus 
quo percurritur motu re£li)ineb quselibec fpatii 
FS pars AD , ut area feu fedor ellipticus BSF 
ad dimidiumf areae LAE)V; Inter hujufmbdi vc- 
ro areas qua^nam ratio interceda^ reperietufdcr 
fcribcndo fcalam temporiltn elementariiiinHVlN 
quemadmodum in hac eadem vefocitatum lege 
defcripta eft Jf. 26 ; fcilicet quadrantem RGH 
in pun£lo quolibec E tangat re^la Em^ quse fe- 
inidiametro SH produdo occurrat in mr ^ ipfi* 
que Sm potiatur a»qualis DM , erit h«c ofdim- 
ta ad curvam HMN fcalam temporumf elemen'^ 
-tarium motus redilinei corporis cad^ntis ex 
piiuda fublimi R : Porro ctrm fupra defcripta 
fie alia curva OVL fcala item temporum ele- 
mencariutn ejufdem niotus redilinei y Ciijusqux- 
libet ordinata DV aequatur perpendicu-ld SQ: 
^rtt ordinata DM unius curvs^ ad corfefppo* 
dentem ordinatam DV aherius ciirva^ uc Sol 

ad SQ. five ut SmxDE ( hoc eft SH* ) ad 

SQxDE, 



J> Corporum motu curvilineo , &c. 447 . 
Sq^DE ikoc eft ( §. 213- ) ad SQxSC , feu ( §; 
215. ) ad? SXxXY. quod eft reftfthguluiri fetnia-^ 
kiutn.conjttgatorutil cllipiis ABF : cotiftac vero 

ex cot^icis quaciratutii ^H ad reoahgiilum fe^ 
iniaxiura ellipfcos ABF effe ul^ circulus r^did 
iSH dcfcHptiis ad ellibfim ABF I eft ergo qxxx* 
libet oirdinata PM jcalai HMN, ad c6rrcfpon«» 
dencem: oirdiQatjpitii DV, fcalae OVt iit circulus 
radio SH defcripciis ad ellipfim ABF ,• , atque 
aded fi duo quaelibet ordinatas DM^ AM com- 
prehendanc in fcalis illiis ai'easMDAbli VDAL 
( quas asqiiali prdportiohaliuth brdinatarum nu-s 
ihero coalefciinc ) crunr hujufmodi arcae inter 
fc ill eadeiri circuU & cUiplebs ratione ;. De- 
hionftratuai^ vero eft JT- 27. areim MDAN dii* 
pisLtn effc fedoris circUlaris GSE : ergo feiftor 
GSE eft, ad dimidium areas LADV ut circulus 
radio SR defcriptus ad ellipfim ABC ; Hifce 
prasmiftis facile coUigitiir quasfita ifatio temporis 
qiio rriotii curviliiico percucritur - qiiilibec elli- 
pfis arciis BF ^ ad tenipus qua percurritur md- 
tu redilined qua^libet fpatji RS pars AD ; eft 
^nitii lie fedlor ellipciciis fiSF ad diniidiiint a<> 
reae LADV i fcjlicet in ratione cojupbfitsi fe-» 
ftoris eiliptici BSFad fedlorcni circularenl GSE^ 
8t hujus re£{oris ad dimidiiim areas LADV , 
quas ultima ratio eadem eft ac circuli radio SS. 
defcripti ad ellipfim ABF; 

i.zi8;Hinc tempus quo percdrrkyr quadrslns 
dfbitas ellipticse xz asquatiir tempori lapAis re** 
diiin^i per integrum RS ex ^uiete in pUn£lo 
fublimi R ufque id centrum S: funt enim hu« 
jdfmodi tem[k)ra in ratioiid compofita quadran- 
m elliptici ;^St ad quadrdntem circularem 
IKSH ( feu.totius ellipfis ABC ad totum circu-i. 
lum fubiihiicatis radid SR defcfriptum ), thu- 
jas circuli ad ipfam elJipfim ABC , fcilicct in 
ratione aequalicacis. K z ^•2i9* 
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§. 2i9« Ex quo item colligimr^ ellipfes omiie^ 

p5« ABCD , EFGH ,.KLMN &c. quarum idem eft 

'^6. pundutn fublimeR uode corpus decidit ex quie< 

^ ' tc , eodem tempore pcrcurri , tempore nimi- 

pxcn quadrupio temporis lapfus re£lilinei pen 

RS . Ciimque' ex demonftratis /. jk lapfus o^ 

mnes redlilihei ufque ad centrum ex quiecc in 

quallbet a ceptro diftantia , feu ex ouolibet 

piundo fublimi , fint ifochroni , inde lequitur 

orbitarum omnium ellipticaruth circa idem 

centrum motus petiodicos efle ifochroinos fei^ 

sequidiunirnos • 

S E G T I O IL 

DefcribuntUT curva qua vr eentrifuga diflantiis a. 
centra virium ptoportionali percurritntur m Project 
6ifs , datis punao , dire^ione ^ af vehckdtc. 
projeBionis . 

§• 220. QIT S centrum viriuni , A punflum 

0[ projeftioriis , AP ejusdeni drre^o , 

^ig- vetocitas vcro (it AG, quam corpus acquireret' 

^4* rn eodem punfto A fi ex quietc in date pun- 

£lo R per fublimitatein RA moveretur motu 

rcftilin^o. 

pefcribatur centrq S , fcmiaxe RS , hyper* 
bofa RGE( fitque ad faciliorem conftruClionem 
aequilatcra ) , quae in hac lege vis ccntrifug» 
( S. 38. ) crit fcala velocitatum corporis ex 
^uicte in pundk) R Ijbere a centre recedencis- 
motu reflifineo jpev RAD; in quo fumptoquor 
lib3t punfto D dcfcribatur centro S intervallo 
SD arcus circuli DB , qui fecet curvam quas a 
projefto pcrcurritur ( quaecumque ea fit ) in 
pun6lo B , ubi eam tangat rcda BQ^ , fuper. 
qua ex virium centro demittatur perpendicular^ 
ris SQ.^ quemadmodum SP fuper data direflio- 



ue fc» 



e CorpoTum mot% curvtJineOj f&c. tjc^ 
fae AP i crit ( S. i8o. ) AG. DE :: SQ; SP, 
: Si ergo pcMiantur datas SAss^;^ i^ SPscb i 
SR=i:C i & indiete'rniiisatis SBustSD t^i^r j S(i 

£=:p: crit ACi* ( aa-^cc }:! DE* (rr*-iccy 

=:aabD^ccbD >^^Ui;?B clt agquatlo ad hyperbor 
iam , in qiia femiaianictcr ti'ibiVetra eft fbajpf 
conjugata \ §. ipi.J & eammdem qUadritotuhf 

differentia, asquatur cc feu S|l* • adcoq 
Inidianieter cohjugati ipuu$ SA f(^u i; 

V aa^ec ,Jboc.cft AG* ^ 
; . ttaquc i^ ducacuir ex ^centre Viriuni redla SF 
paralkl.a datas dire£libni AP^^..& ^Q^^'js dacae 
Vciocitati AG ; hyperbola x AB delcripta ccn- 
\xo S i femidiametris SA ,,SF! m'^ngulo ASFi 
lerit cHrva. jquasfua quae .9 projedo percurricur. ; 
Demonftratio eadem omnino eft ^us §• 213; 
hiucati^ mutaiidis , . nic ^irinl agitur de hypcr^ 
feoia \ ibi agebatur.de feUipfi* . , 

/• 221. Si pun^ium R.cbincidac. cum centr^ 
/Viriuin S3 hop eft li corpus in. dato punflp A Fig* 
projiciacur fecuiidum dataih dire<^,ipnem AP ea 65. 
yeiocicace quaoi a^quir^ret fi,ex quiece in ipfo 
jcencrp $ per fublimicacem SA motu re^ilineo 
inoverecur ^ in hoc caAi fcala v^ocitacuni hu- 
jus motus.re£lilinei per SA foret [|'*:44. jtrian- 
gulum ASG « Pofiiis ergo iifdem .^f nominacioA 
iiibus §..prascedentibusy eric AQ. D£:: SA(a)« 
SD (r).;.SQ.Cp)>^SP ^b) . Et ,rp=:ab^qua 
eft ( JT. 192. ) asquatio ad hyperbolam azquilace- 
ram , quag conftruitur centro S , femidiametris 
l^qualibus ipfi diftantix SA , in datb angiilodi^ 
redionis SAP. Demonftratio eadeih qua; Si 21 ;« 
mutatis mutandis &c; 

K j $.222. 
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^ 222. P^muu fi Proje&i yelocitas in A a<b 
cjg buc major jit quam* quas ac^uirimr per'rubliini- 
zz^' i:atem SA y wt ut a €cntr6/S -corpus incipiac 
' movcri pon quidcm px quiete fed cum data vc- 
It)crt4te SR ; fcala velocrt^cum motus r^6iiliitci 
per SA crit in hoc caA* C §,45. §c 46.J hyper- 
bola IRIEG cenrro S , veriicc R d^rcnpta , po- 
fito nimirum fcmiaxe SR ^d angulos rdaos ipfi 
SA , faftaque ad majorem facilitai;cm hyperbor 
la aequilatcra . Pofitis c^rgo iisd6in denomina- 

tionibus §.226 , sric AG* ( aa4.c^ ) . DE* 

( rr^cc ) ;: SQ.* ( pp ), SP* ( bb ) Et 
yrpp.t.ccpp==;aabb4.ccbb,qu2BeftC J. i92.)aBqua- 
rio ad hypcrbohrft ABx , cujus fcrhidiametc^! 
tranfverfa eft minor conjugata , ^arpmque qua^ 

dratorum difTerentia ^uatur cc , fm SR^ ; a- 
^eoque (emidiani^ter cofijugata ipiius SA (a) 

( \ 

erit y/ aa^-cc VAG* /. Ex quo fadem coir 
ligitur problematis confttu£Ho ac dtmonftratio 
quae in duobus ^afibus fupcrioribus^ 

f. 223. Apfis inferior feu perigasQm( /. 183.) 

reperietur faciendo in fcala yclocitatum .RGE 

re^languium SX3<XY aequale daco re^angulo 

Fig. AGxSP, eritquc SX diftancia verticis hyperbo- 

64. ]x a centro virium , fcilicct ^Ititudo perigasi. 

65. i?c Similia hie ?Klno|ari poffent iis quae adnotan 

66. funt in vi ccntrip^ta: rcpcriri etiam ratio tem^ 
porum ihocus curviliiiei & wftiliaci : fed ct 
praeterfDitttmus ne otio ^buti yideamur. 
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De Corporum motu cnrviKneo^ CTc. l^v 

EXE MP L tJ M X. 

tt- ...■-. _ ^ 

J)e motu forporum curvilinea in yi centrali qua^ 
' dram diflamiarum a fentt9 viuum 
reciproce ptof&riionali^ 

V-iAnoocs pro yi centripeta (§.170. ) p 
, & p:a= • ^•~ — * in hac 



~ ^~ ^. 



V -Sfdr ' /;iab-S.fdr 

I 

hypothefi in qua £=*:—•, evadunt ppr::=r, & 




r 
pp =:•——.,• gu^um aequationum prima pp 

iltabr 
f ft ( §• 200. ) ad parabolam , reliquas duae pp =: 

r I* 

—— — -, & pp — 1^— ^rfunt ( §.199. ) ad hyper- 
|H-abr 1— abr 

bolatn & ellipfim; exprimunt yero omnes pro 
porcionem quae intfe;rccdit inter radios & pet* 
pendiculares duftas ex foco fcftionum conica- 
rumf vi ergo centripe^a quadratis altitudinum 
reciproce proportionaii folae conifeftiones defcri* 
pi poffunt. 

f. 225. Similiter canones pro vi centrifuga 

^ /.171. ) p= , §c p=E= * — — — , in 

v/S.fdr ySidripab 

f 

hac hypotheii f == — — dabuiit aequationes p = 

rr 

\ K 4 & p 



num dux habent radices immaginarias ^ tertia 

*. • • r '. ■ 
vcro realcs pp =:—.<(* ^ eftque ( §. 201. ) ad 

abr**^! 
hyperbolam , in qua radii , & perpcndicula du« 
cuntnr ex foco extcriore . Haec una Igitur cu^ 
.ya; hat lege virium cefncnfikigsrjimi .delcribi po- 
teft. 

$ed decerminandse pro varia preje4lione fnot 
liujufmoc^ curv« ,. & thcoria iilbtus i!UfyJlioci 
in celebri hac hypothcli diligentius pcrtrato 
da. Sic igitur 

^ fe C T i O L 

< 

Dcfc%ibuntHT curv(( qua vi eentripeta- quadratis^ 
Jiahtiarum a centro reciprocc pr^portwnali f<r- 
curruntur a pro'^tHis ^ datis pun£lo (y direSione i 
ac 'velociiate projeElionis • . 

§. 226. T^Ufe explicatum ,& dcmonfiraturti ^(1 
. Jl, §. 48. &.ffq* in hac .viriutn c^ntri- 
pe.tariam lege fcalas vclocitatiim trcs cffc poffc 
.curvas natura diverfas , fciliccj. verfoiriam elli- 
.fticara, hyperbqlam cubicam., & vcrfofiam hy- 
'perbolicam i proui punduiti' fubli^ie , undc coh 
pus ex quicce lapfum fupponitur, diftat a. cen- 
tro virium int/ervaUp vcl jfinito; 3c a(iignabilii 
vel infinito, vcl ( ut ita dicam ) nes'ativo;^ 
vc ( quod iderp ^ft i*.6i. & 62. ). prout veloc^ 
tas' ab extern^ vF cdrpori imprefra in quolibd 
dato pundo 'pit)jeftionis ea {)6nitur , quamidcfli 
corpus acquireret libero & reftijiiieo lapfu c* 

2uiece in eodem pun6lo per Tpacii partem ; (f^ 
tcYcl minor, vel asqualis, vel major quatndi- 

midia 



De Corporum nMUrcut^iUnea^ ^a |jj 
taEiidia cjuitiem pundi a centro diftantta* Triai 
plcx ci^o cafus diftinguendus eft. 
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J^efdYibuUur curkjk , q'Wa dafis piUnBo '& dire^io- 
yie projeBionis perffirrumur a , mobili projeBo e^ 
pelocitafe y '^^uam ^ac^um^^ libero & reEtilM 

'nh 'pir\qiidmlibei fik)limitmem^ & ajfi» 

gnabilemx 

3f. ^2^fClT ^ cetntrum viVium , A punaum _, 
^ i3 projeaionis , AP ejufdem direftio > *^*l^» 

junftaqu^ SA datum fit in eaproduaapunSunt^ ^7* 
fublitnc R, jiQdc fi corpus ex quicte libcre ad 
centrum ,deciderct per lubliinitatem RA aequi* 
reret Jh hac lege vtriurn centripetarum d^tam 
velocitatem AG qua ponitur in ipfo punflo A 
projeftum, effe ju^ta dire^tonem AP * Conftat 
ex demonftratis §. 49. curvam verforiam RGfi 
vcrticc ^, axe RS^ afymptoto SN defcriptaHi 
effe in hac virium centripetarum Jege fealaift 
vclocitatum corporis ex quiete in puniSo R li- 
bere cadcntis ad centrum liiotu rcililiheo per 
RS ita , ui quadrara velpcitatum AG* , DB* ia 
pundlis quibuslibet A,D, (iQtiaterfe ut abfcif- 
fas a vertice R applicatas ad abfciffas a centro 

RA RD 
viriuui S, fcilicet ut — -ad . Si igitiir in 

AS DS 
hoc motu redlilineo per.HS fumatur quodlibet* 
punftum b , centroque S , ihtervallo SD , de- 
fcribatur arcus circuit DB , qui fecet curvam 
quae i, projefto pcrcurritur (quaecumqUe ealit) 
in pundb B^ ubi cam tan^at reifla BQ, fuper 
4}ua e36 yiriuni c£ntro demittatur .perpendicular 

ris 

/ 
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ps SQ.f qucma^moduni SP fiiper ^ata [dirediot 

RA 
ne AP: crit ( f. i8o. ) AG* , DE* , feu ^ 

— ^r. SQ* f' SP*'f ^ 

DS 

f. 228, Si ci^o. ponantur datae SA = a , SB 
p=: b , SR := c , & indeterminataet SB= SD=r| 

RA/c— av RD/c— rv 

SQ.=:p; crit r — I )*—[' — ) • • SQ» 

' AS> a / DS^ r / 

^pp^rpp cbb--*abb 

(pp). SPi ( bb ). quarc -7——— ==:•-*--• ^ 

r a 

quag eft ( §. 199. ) xquacio ad ellipfim expriinen^ 
proportipnem inter radium & p^rpendkulum 
€^ux ducuntur ex foco. Quoniatn vei^p, uc coi- 
ligitur ex eodem ^. 199. quadratum p<IS*pendi€tt- 
jli applicatum ad radium dudum^ ex foco clli- 

PP \ 
pfeos ( ^p eft r — I aequatur quartaef parti S- 

,. /' ' - 

curse applicatas ad radium dudlum ex alio foco, 
hoc eft ( poiito axe ^ranfverfo :;=s m ^ 8c para- 

-mn 

inetro =r^ n ) -^ — • inde fit ut in inventa se- 

' m *-r 
€pp»-i*pP «bb— abb —— pp 

quatione ■ 1 .,,.. '=s; ■ . — -3 |cu Ci— rx--— ^ 

■ '■ ■ bb pp 

s=c-^ ax— *— ^ fi loco p— — fubfticuatur ejus 
•a ^ f • 

I t 

— mn ,, -<mn 

4 bb 4 

valor — -*, & loco *— • ejus valor *-— ,cru' 

m-1 r a iii "—a 

atur 



De CoVpqrun motu curvilineo j &c. 155' 
ptur c = m I fcilicec SR aiquali^ axi tran{^ 
verfo cHipfeos . Hinc/acillima colligitur npbi« 
Jiflimi hujus problfmatis conftrudio & demop^ 
ftratio quae fequitur. 

^. 229. Ex pun^o fublimi R ducatur fuper 
data direflion^ AP perpkendicularis RC , produ- 
paturque vifque ^d CF ip(i CR psqualem[: turn 
pun^is S, F uti foci^ ^ axe tranfverfo aequali 
ip(i altitudine SR dcfjripta ellipfis ^B frit cur* 
ya quae a projefto percurritur. 

Nam pofitis quae $. 227. dida funt , curvSJ 
>\B ( quaecumque ea (it ) propriecas ea eJTeide* 
jbec ut quadrata perpendiculorutn SQ.> SP |k|| 

I^A RD 
jntcr fc ut ^-^ ad 'rrrr ; pa vcro propricta$ 

pertinet afl.confirudlam pliipfiin ^ quod lU ^^ 
inonftraturf 

Cum ex conftrudione fit RCr=:CF , & an* 
guli ad C redi , erit AF = AR » & angulus 
FAC aeaalis angulo RAC feu eidem ^d iy^rcU 
cem pbntp SAP; quare ( ex conicis ) data di** 
redid AP (ange( |n A defcriptam ellipfim AB • 
Sumpto deifide in ellipii quolibet alio pundoB 
defcribatur centra S per J3 arcus circ\ili BD 9 
qui (ecet redlam SR in D , dudaque tangeqt^ 
BQ.» iiiper ea ex focis S ^ ]p , deoiitts^ntur per- 
pendicular^s SQ^, FI : du£liique ex pundo B ad 
focos re£lis BS, BF, erit earum fuiiima asqualis 
axi tranrveria, fciliqet ( ex conftrudione ) aU 
titudini SR: Eft aut^m SB = SD, ergo BF== 

RD FB 
DR.- Eft.igicur — -.=3=.^— , Jfcu ( ob (angen- 

^ DS BS 

tern ellipfeos BQ , ac fimilia proinde triangula 

. FI 
FBI , SBQ ) = — — . Et ob eamdem rationem 

S(i 

RA 




« k 



tibet Secnrrdui , ,. 

FC RA RD 

• Eft igitur ; « "" '' 

SP AS DS 

FCxSP FUSQ 
fivi:: -^ — i— .; - ^ : ■ . ' » I Atqfli 
SP* SQ? 

RA RD 
( /. 198; ) FCit SP =c Fix ^QJ Ergo — ^ . ^-i- ;: 

AS DS 
SQ* » SP* . quod fiimpfimus denionftrandum : 
Cam it^que defcripta ellipfis AB dacas veloci- 
tatum & dirc£lionum proportiones falvct \ ci 
tamummodo a projedo perpurritur ; nbn enim 
plus quam una curva ( /. 1 57. ) cadem vi ceo- 
trali percurri poreft a mobili ex eodetn Jocofc 
cundum camdem dire(3ioncm eadem velocitatc 
projcdioi , , 

§. 230. Apfidum diftantiae a cehtrb. virium j 
five vertices ellipfis facile rcpcriri poflant ei 
di£lis §• t8cite6iq[Ue ta §a82. colligitiir in quo 
cafu ellipfis a profedo defcripta evadaccirciilusi 
Vcrum line calculo analytko facillime haecjcot 
ligilntur ex ipfa problematis cotiftrutHone ^alla- 
ta §; prascedenti . Cum ^enim in ea dctcrmincii' 
tur foci ellipfeos S & F ^ atque axis majorij 
hiagnritudo SR ^ detcrrhinatus erit politionc & 
fagnicudine axis rhajpr XZ • qui quideni airis 
[Z cOtiVecliec cum daica proje£iiohis dire£)ioQ? 
At? Verfds apbgseom X quod^s fublitpitas RA 
( feu AF ) minor fit diitantia. a cecttfo viriatt 
SA : Qood fi RA ( feu AF ) (it major quanf 
SA, convenient vcrfds perigsbum Z." fi demun 
foblimitas RA dsqualis fit diftamias SA.,, sfxis 
XZ erit parallelus ditae direflioni AP, & pufr 
€tiint projedHonis. A erit nfiediunhi ellipfeds five 
extr^mum axis minoris. qu^ omnia fatis ciara 
{>er ft furft } nam direSKo Af caogit ^ufvain ) 

^ SA, 



De CorpoTum motucuTvilineo J &c. t^f 
^ SA, FA func inclinatas ex focis ad idem piui't 
£lum A. 

§. 231. Si angulus projci^ionis SAP ficreftusj^ 
focus alter feu v)un^luai F eric in ipfareflaSA, 
pun£lumque proie^ionis A eric alter apfidum ^ 
£c li quidem iublimitas RA (it minor altitudiT 
ne SA , f( cus F jaccbic inccr S& A, pundum-* 
^ue projedionis A erit apogaeum: (juod (\ RA 
iic major quam SA, focus F cadet In reda AS 
produda ultra centrum S , pun6tumque proje** 
^ionis A erit perigasum; Si demiim fublimitas 
KA a^qualis (it ^Ititudini AS , focus F conve- 
niet cum ipfo gentro virium S (]ui eft alter for 
cus, in quo eafu ellipfis abibit in circulum. 

jr. 232. Si igitur data (it altitudoquaslibctSRi Fig^ 
feu pundum iublime R, defcribaturque centra 63, 
S intervallo SR circqlusf^blimifapsRZiPjr COQ7 , 
flat ex didis, 

Primo; datum efle magnitudine axem maiot 
rem omnium elltpiium ^uas defcribi poflTunt 9 
corpore quod ex quiete in quocumqqe periphei 
l-ias illius circuli pundo verfus centrum libere 
decidac, & in quoiibec lapfus fui pundo cum 
acquiiita ibi velocitate )uxta aliam quamcum- 
diredionem convertatur.' haruxn enim omnium 
ellipliutn axis major erit altitudini $R aoqualis 
Verum ellipfes elTe poflTunt valde diverfas pro 
diverfa alee rius foci pofitione ^ diftantiaque a 
centro virium S; quas quidem pofitio & diftan-t 
tia pendent tum a pundo tum a diredione pro- 
jedionis, videlicet a menfqra turn fubliniitati$ 
per quam corpus iabicur, lui^i anguli quem fa- 
ciunt inter fe dirediq projedionis & diredio 
centralis: ita li mobile ex pundo Z peripherias 
circuli fublimitatis decidat verfus centrum lapfci 
redilineo per ZX, & yelocitat^ in i^ acquifits^ 
Cpnvertatur fecundum diredionem XN percur* 
ret elljpfim XAB, Qujus aUer focus ? eft ubi 

rcda 
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net^ Xt fit squalls fublimitaci XZ cfficiatqii 
cum direSionc XN angulum FXN aequalcmai 
guio projedionis ZXN : ^uod fi auc niblimitt 
auc aitgttlus proje£iionis 4 auc ucrum<^ue diveii 
lint, ellipiis eric fpecic aut fahem poficiotic* 
Vcrfa* 

Secundo. Qttamlibet Haruni cUipfiutn pctm 
t\ a corpord in pundo quolibet pcrimctn d* 
ptici ptojefto juxta diredlioncm tangcntis ifl« 
puh(^ ca vclbcitate qiiairi acquirerct in codcj 
pundo cadendo ex alcitudinc periphera » 
ifaitatis RZP; pcrinde cnini eft in ellipliexco^ 
pll caufla AXB five corpus projiciatur in pui^ 
cio A jiixta dirediortem tangentis AM €a«' 
lecitate qdam acqairit lapfu redilineo pc^W 
five projiciatur in quolibet alio puufib X p; 
ta dircaiionem tangentii, XN velocitace acquj!- 
U lapfu reftilineo per ZX , cadetri cnim cll^ 



pfis AXB perciirritur, nee riifi poiitionc dinCf' 
fc poteft pro divertitate loci Ubi corpus imp 
litur, vidtf §. 178^1 ; 

Tcrtio. Fiat projetiid iri reaa RS pu* 
quibiislibet A, E ,- K , & -an^ulus projcflif 
Ut redius,- ferunt pur*aa ilia A, E, K, vcrti«s 
ellipliiim feU apfidc» orbitirum ; & « fl^f ^ 
fublimitas feu lapfus reftilineus RE 6t» 
dium altitUdinis RS, orbita ECO crit clrcB"' 
ris: (i autem lapfus redlilineus RA njmf • 
quam dintidium altfcudinisf RS , crir^Pjn 
apheliUm feu apogaeum orbitas cUipticae AXd. 
f^erigaeum vcro feU perielium crit pun£)uro h 
cujus dittantia a centra virium SB ^V^^^! \ 
falimitati RA: contra Verd. fi lapfus re&m^ 
RK fit major quani dimidiuiii altitudinis K^! 
apfis K erit peri^liuni orbitas ellip^icas ^xL; 
aphelium erit prindlurrt Ly cujds ^i^^^"^ oV 
iro virium LS eft item agqualis fublijnitan^ 
<;^uod fi punda projcaicj^num A , K xqw^ 



De Corporum mctu curoilineoj Cfc. %^f 

i l^mUo diftanc a pundb E projcdionii circii^ 

I laris^ orbits AXB, KxL es^dem ellipfeseruac* 

I Quo puh£b, projedionuai A ^ K^ AitiC rerootio* 

i ra a/proj(e£iione cicculari iii.E^ eo diftantia in- 

I tcr focos erit m^\or , Sc orbital ellipticaei erunt 

pbiongiores & acutibres : & (i projedliones fianc 

I in ipiis pun£lis K,, & S; hoc eft (i . iti R huU 

I la lit proiedio.Quilufque lapfus re£lilin«us , & 

^ in S projedlip iiat.velbcitate acquifiti lapfii re< 

j 'dliUbep per RS, ellipfes crunc acutiflimas fcilii 

cet re^ae iQfk RS ^ SP « Qua^ omnisi ex diQis 

fms Clara funti 

I Quarto. Jn pun6lis quardnlcUmque brbitaruni 

I a centro viriiim xquidiftantibus ( five iaeadeni 

I five id diverfis orbitis fumantur ) vcl'ocitas ea-^ 

I d'eni eft^ ea nimirutn qiiam ac^uirit tnobiie th 

I illis pun6lis icadendo ex altitudine pctrif^heria^ 

fublimitartis RZP: atqiie adeb in flun6lis C ^ D^" 

in quibus elliplis exempli cauflfa AXB fecac or- 

bitam circulareni ECGi velocitas aeqUacurveto* 

titati qua orbita ipfa circularis defcribitur..Eric 

autetii jundta CD axis minor illiusellipfis;'nam 

diftaatiae a focd CSj DS flint dimidiiim altitu- 

dinis SR feii axis majoris AB ; Itaque otbitac 

oriines eliipticas , qua^ a^qUalem habent axent 

majorem ^ habebiint cxtrema ihinoriim axivnt 

in peripheria orbitas circularis ^ cujits diameter 

asquatur etdeni ixi majori« 

% Z33« Si orbitas elliptical aequalem habednt 
axem mdjorem exempli Ciiuflfa AXB j KxL^qua- 
drata velocitatum in quibuslibet pUtiAis X, x, 
funt inter t6 ut dift^ntixt ab altero fbco XF , 
xii applicata^ ad diOantias a <^entrd viriumXS, 

Xf xf 
>S, hoc ert ut — ^— ad •— *^ .- (iquidem velocica- 

XS xS 
te^ in pun£lisi illis X!, x , aequantur velocicati- 
bus acquiiitis lapfu redtilineo per fubiimitates 

ZX, 



1 6^ Uhr Setundus 

^j zx : funt> autem harum velocmtum qua- 

ZX 2x FX 

dcasa ( §.^9. ) m - — ad. , feu ut ^t-t— ad 

xS 

l^igr i"' 234* Si vcro orbtca^eltipcics&habeamraxei]]^ 

6^ roajorcm inaBqualem , exempli cauffa AXB\, axb, 

' quadrata velocuacum in quibuslibet pandis X, 

FX fx. 

% funt inter fe direfte ut ad — — , & rccit 

XS xS 
proce at axis ab ad axetn AB. Siquidem veloi^ 
citates in pundis illis X , x scquantur velocw 
satibus ( §• 21^2. num. 2. ) acquititis lapfu Fc^ili' 
nco per fubirimitates ZK, zx: funt ja^iccai ha- 
rum veiocitatum quadrata ( §. 51. ) dircdle 01 
ZX zx FX fx. V 

-«— ad-— . (feu »ad',f-— ^y, &rcciprocc ufi 

XS xS XS xS /' 

Sz ad SZ ( feu ab ad AB > 

§» 2^5. In mcdiis a centro virium diftantiis^ 
hoc eft in extrcmitatibus minonin> axitwn C , 
c, quadrata veiocitatum funt reciproce ut axes 
Biajores ab ad AB ( feu- reciproce ut diftantia^ 
ipfaermedias Sc, SC, quas funt dimidiamajoruin 
axium ).• Nam in punfiis illis O, c fradlioncs 

re fc 

funt inter iesBquales^'«rgo( jr. 234«} 



CS. cS 

remanet fola ratio reciproca ma^onim s^xium . 
PiKHndeque orbitae circulares ECG, ecg, qua 
diametrum habcant inlaefqualem defcribuncur ia 
hac virium ccAtripctarum lege velocitatiJ^us , 
quarum quadrata funt diametris reciproce pro- 
portionalia. ' 

'- §• 236. Velocitas in qnoiibet pun^ X cuju^ 

cum* 



De CoYporum motu curvilineQ ^ Cfc. i6i 
cumque orbitae cllipticae AXB eft ad velocita- 
|em qu^ d^fcribitur circulus in eadem a cea« 
tro virium dift^ntia SX, in fubduplicata ratio- 
lie diftanciae ab altero foco XF ad dimidium 
axis maJQfis AB, CoJIigitur ex §.234. Et repe- 
liri etiam pot^ft analytice ex asquatione §. 228, 
func enim nujufmpdi vejocitates ip fubdupiica- 

pdr 
ta racione-*^— rad r, juxta fegulam tradit^m §» 

jr. 237. Si a4 axcm iSR defcribatur curva YTL, ^^S* 
cujus quaelibet ordinata DV aequetur pc<'pcndi» 7* 
culo SO. dudlo ex virium ccntro S fuper reda 
30. tangence orbicam ellipticam in pundo B 
aeque alto ac punflum D, erit ( §,i84. ) curva 
VTL, fcala rcmporum clemcntarjum motys re- 
^ilinei per RS • Et t;enipu$ quo motu curvili- 
neo d^fcribitur quilibet ellipfis arcus ABeritad 
tempus quo ^lotu redlilineQ percurri(:ur cjuaeli- 
bet altitudinis RS pars OD , ut area elliptica 
^SB arcu ipfo AB & radiisAS, BSs^d centrum 
virium da£lis compr^henfa, ad dinudji^m areas 
TODV fpatio ipfo percurfp OD, ordinatjsOT, 
pV, 5^ ^rcu TV comprehenfa^v Ratio vcro quae 
intercedit inter bujufmodi areas ita xeperitur • 
Quadtata perpendiqulorum SP , . SQi funt in- 

RD RA 

%tT fe ( /.227, ) reciproce ut ,ad , hoc 

DS AS 
SA SD 

eft direflie ut ad . : Cumque ordinajag 

AR DR 
fiL , pV fint aquales perpendicuiis SP ,. SQ ; 

SA SD 

erunt AL» . DV* ; : r. -i — : Curvs^ ergo 

AR DR 
SVIM eft t X 55. ] verforia , cujus vertex S , 

L dia- 



i6i Hiher $ecuMui 

diameter Sft., afyjfcnpcota RM. Forro fi iltitti^ 
do SR bifariam dividatur in O , centroque i 
defcribatur per O afcus cir^uli OH , punSunl 
H in quo fccac orbitam cUiptitam XAZ crii! 
[ §.230. ] medium illius orbitas, duflaque exeo 
fuper axe XZ pcrpcndiculatJ^ HK cfit bjufdenl 
orbitas feihiajcis minor , cui dequatur perpfehdictt- 
lum dudum c% foco S fuper tang^nte in puo- 
6I0 H, base quippebtigens eft parallela akitrani^ 
verfo XZ; proindec|ue ordjnata OT ex puodo 
medio O ad verfbriam SVTM erit ipfi KH ^ 
quails. Si ergo femiaxibusfconjugatis OR, OT, 
defcribatur tllipfis RTS [ qua^ quidem hifi bofi. 
tione hort differt ab ellipfi XHZ ] ea erit clli- 
J)fis gfenitrix verforia SVTM, adhibita nitnirun 
conftriiftione /• 50. hoc eft fi eSc quolit>et hujui 
lellipfeos pundo tti ducattlr orditiata inD ^ & 
tangens mn , quae tahgens tx taogehte ^d Vj^rticeni 
SN abfcindat Sn , cui ponatur ajqiialis DV , crit 
punftum V ^d verforiam SVTM * Ei qua cob- 
ftruftibhe cohftat [ §. 3(64 ],arfcam quaoicunique 
tODV ordinatis OT , DV, axd OD, &: area 
^erforiae TV comprehenfam , duplam effc tri- 
linei tlliptici TSm radiis ST ^ Sm , & atcu 
Till cohiprehehfl, 

Itaque tehipUs (jub itiotu chrviiineo percuf- 
ritur quilibet ofbit^ ellipticse arcur AB erit ad 
tempus quo percurritiir motu re£ii|ineo cjusli^ 
bet altitudinis RS pars OD ut sirea elliptic 
ASB arcu ipfo AB & radiis AS, BS ad centrum 
virium dudlis comprehenfa , dd aream cUipd- 
cam TSm cbmprchcnfam arcu ^llipticb TA 
(qui ordinatis OT , uta contin^tur ) & radiis 
TS , mS dufiis ad centrutti Viritiiti , qiibd itiv^' 
niendum ac demoiiftraindum aflTampfimus • 

f.i^S. Hiric tempus oub p^fcUrtitur feihitUl' 
piis XHZ, feu qUo tk aph^lio X cprpus^ xtiH 
fit ad perieiium Z, xquafur iem^ori lapfus re* 

ftili. 



De cofpoYum inotu turvilineo , &'cm i^g , 
l^ilinei per integram altitudinem RS axi tfani"- 
tcrfo XZ aKqualem ex quiete in punfto fublin^j 
R ufque ad centrum S • Sunt ehioii hujufmodi 
tempora inrer fe ut sequales are% femiellipcicse 

XHZ9 RTS* 

/•239( E!it quo etiatn coUigitur , orbitas om^ 
nes ellipticfls AXB ^ KxL ^ quos ^qualem ha- Fig] 
bene ajiem majorem , aequali tempore pcripdico 68; 
percurri; teai[k)re tiimirup duplo temiporis quo 
motu rediitneo corpus labitur per altitudinem 
RS dki majjori asqualein.c atque adeo epdem tern- 
pdre periodico percurritur etiam motu asquabi- 
ii circulus tCG cujus dian^eter kquatur eidem 
laxi majori; Cuju$ cheoremati$, placet aliam af- 
^erre demonftrationem a dodiflimo viro Eufta* 
thio Madfredio cum base hoftra ti communica- 
VerimUs excogicatam • * 

Sit ellipfiS AXB & circulus EGG, fitqoc AB 
tixis diajisr •ellipfis sequali^ diametro circuli EG^ ^^ 
isidemque aequalis ponatur .ahitudo SR , unde j^* 
Corpus ct quietc cadcredebeat , ut velocitati- 
bus ex iapTu per RA, RE acquifitis in pun£lis 
Aj Ei dire&ionibus v^ro ad SR perpei^dicuia* 
k'ibu^ projecium eas orbitas percu'rrat • Suman- 
tur deinde particuis; infinite paryas in ellipil 
Aa^ & in circulo Ee eodem live squali tempo- 
^ ^ercuriae , ducanturque ad ce,ntrum viriutti 
Sa, Se; Qudniam igiturfpatiola Aa^ Ee eodem 
iiiinimo tempore defcrif^ta func,^ erunt inter fe 
lit velocitites in punflis A , E • Sunt a^utem 
(§•49 J quadrata velocitatum in pundi$ A , E 
[cam.utrUmqtte mobile ex eodem pt^n^ofubli^ 

RA RE 
ihi R lap(Um ^natiu ] ut — •» ad ~— , hoc 

AS ES 

irft (pofico asc traofTctfo =x ic ^ & RA:=sa> 



^"^■i 



ut 
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yt — ^ ad "^ > ^^^ P* * M ^C— » .; ergo ycte 

2c — a ' c ' 
citates in A , E , hoc eft fpatiola Aa ^ Ec erum 

inter fc ut >^ a ad ^iq-r* •. Quibus pofiiis 
cuin anguli SAa , SEe fint rcdi , latera infinite 
parva Aa , Ee erunc akicudines trianguloniii 
SAa, SEe, ac proin^e hujufmodi triangula enux 

inter fe yt SAxAa v ac ax ^ ^ ^adSEx& 



\ c X ^ 2c-r— a /, hoc eft ut \/2ac-— ^aa 

a4 ^^ atqui etiam area ellipcica AXB ad arcan 

<:irculareni ECG eft ut V jac— — aa ( qui clfr 
pfeos eft femiaxis minor ) ad c (qui eft femi^ 
xis major), eft enim diacncter circuli asquala 
axi majori ellipfeos. Efgotriangula infinite par 
va feu ar^ae ASa, ESe fui\t inter fe ut cllipfe 
ad circulum : & alternando are^ ASa ad t\i 
plim (fcilicet tempus per Aa ad tempus perto 
tarn elliplim) lit area pS^ ad circulum ( fcili 
cet ut tempus per Ee ad tempus integral revc 
iutionis circularis): Sunt autem^ e^ Aippoiitio 
ne cempora per Aa, Ee sequalia,* ergo tetiipoi 
peripdica rerolucionis elliptias & circularis acqus 
lia funt Qs E. Di. 

jr, 240. Quod fi orbitae: elliptica? , quae cin 
idem centrum virium percurr^ntur axem cm 
lorem l^abeant i,nasqt^alem , ieu orbitas circuian 
inasqualem di^imetrgm .; er\iin quadrata temp 
rum periodicorum ut cubi axiun^ ma^orum , I 
ve femiaxium , feu m^diarum diftantiarum 
cencro yirium ; & ir) circulis ut cubi ' femidi 
metrorutn * Siquiderp in unaquaque ellipfi vel c 
culo tempus pcriodicum eft duplum ( /. 23!! 
temporis lapfus redilinei per altitudinem >d 

ine< 



De CorpoYum moiu curuilineo^&'c. i6^ 
ifaetro ctrcUli^ vel axi ihajorieltipfeosaKjualem;, 
In lapfu adeem re£liliheo qiiadrata temporum 
flint ut cubi altitudinum lind^ ex quictc cor- 
toti labuntiir uti §. 57- dcmortftratum eft . 



d A S U S II. 

ifefcYibituf Curvdj qu£ datis pttnSio & direSiU- 
ne proieSlionis percurritur a mobill projeSlo ea 
velocilate qUam acquir^ret lapfu reBilineo ex in* 
finita dijldntia , Jeu [ quod idem eji ] quard 
acquirer et lapf» ex quiete in eodem pun£lo pro* 
jeHionis ufque sd dii^idiam a centro dUian- 
tiam I 

« -. . . , ' ' ^ 

fi34i; C'lT S ccntriini viriutn ^ A piinfluni te^^ 
Cj projcftionis^ AP cjufdemj diredlio j ^^* 
vciocitas vcro qua in dato punftd A fccunduni 
ditam diredioncni AP rtiobile projitur fit ca 
quani idem mobile in eadbm virium centi'ipe- 
taruni lege acqUireret lapfu redliliiied ex ptirir 
3o fublittii K infinite alto iifquead piindlumA 
per infinitani'fublimit^temRAi feu (quod idem 
eft jf*6i&62i) quam acquireret lapfu redi lined 
ek quiete in eodem pundo .A per AG dirai-^ 
diam datae altitiidinis AS • ConOac ex cienion- 
ftratis /;6j. in hac hypothefi lapfus reflilinet 
ex infioita diftantiaquadrata veiocitatuminpUti- 
£lis quibuslibet A ,. D eflfe inter fe reciproce ut 
dUlantias a centro SD^ SA* Si ergo iii hdcitio- 
tii re£lilined per mfinitam altitiidineni RS fa- 
iiiatur qiiodiibet punf^um D five fupra five in- 
fra A, centroque S iiitervallo SD defcribatur 
arcus circuli DB^ qui fecet curvam quae a pro- 
]tSio percUrritUr [ quascumqUe ei fit ] in pun- 
(lo B| ubi eani tangat redl^ BQ, (uper qua ex 

L 3 vi- 
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^irium centre deoiittatur p^rpendicularis SQ « 
quemadmodum SP fuper data diredlionc AP , 
erit ( J[. i8o. ) quadriatum yelocitatis in A aJ 
quadrat um velocicatis in D^ hoc eft SD .SA •* v. 
SQ5 . SP» • 

' §. 2j^. Itaque fi ponantur dacx SA=a , SP. 
b, & indcterminatx Sfi=:S(D=:r , SQ=:p, cri( 
SD (r). SA (a) :: SQ.a rpp).' SPi (bb).Qu'aT 

re app=Fbbr x ^?^ PP=""~" > ^"^b eft xquatio 

ad parabolam exprimens proportioned^ inter rt* 
dium & perpendiculum quas ducantur ex foco 
Uti $• 200^ demoD^tracum eft , ex quo etian^ 

"bb 
i:onftat — — • eflfe quartam partem parametri ^ 

J^oc eft diitantram foci a yertice parabola^. Hinc 
colligitur con(^ru£lio & demonitratio quas fe- 
quitur, \ 

§•24^. Ccntro S intervalio SA deicribaturcir« 
^uliis AHK, qui fecet datam dire^onem AB 
in H, jun£^aque SH demittatur fuper ea nor-> 
malis PZ ex pun6lo P ubi datas^ direSioni A P 
occurrit normalis SP duAa ex virium ccntro S, 
i^arabo^a foco S, vcrtice Z deftripta erit curva 
qua? a projefto pcrcurritur. 

Primum ehini defcriptam paraboiatn tranfire 
per pun£lum A, atque cbntingere datam dirci* 
dionem JAP , patet ex eo quod SA aequatur 
$H, adcoquc A'P=RH', & (du6la AE ad SH 
perpeqdiculari ) EZ^sZH, atoue AE duplaPZ. 
Eft ergo AE* =::=4PZ'» =( oD triangulum re* 
ftangulum SPH) 4.SZjfZH=:4SZ;tZE : atqui 
4SZ asquatur parametro , & ZE eft abfcifla a 
vertice 'Z * ei^o AE eft ordinata ad parabolam^ 
Cumque EZ asquetur ZH, erit AH tangenspa* 
rabolac in pun3o A. 

Hanc 



De Corporum n^otHeurviiineo^j &c. i6j 
Hajic verf) parabplam a projcfto defcribi in 
eafu noflro patct ex*eo quod, pofitis^qHae jf.241 
difla funt, curvae ZAB (quaecumQueca fit qya^ 
a proje^Q pcrcurritur) proprictas ca effe de^e^ 
uir qus^drata perpqpdiculorum SQ. SP fint ini;er 
fe dircftje ut §Q feu SB ^d SA • Earn ycro pro* 
prietatetti cffc dcfcriptg? p^rabolae conftat ^% 
conicis .' Nam SQf r^SBxSZj&SP* r^SAxSZ." 
^uare SQ.* , SP» ; t SBx^^ , ^A^^SZ . : SB , 
SA* Ergo ^c* 

§.244, Potcft hie ^dnotari aHat;am banc pro- 
blematis connru£lionem in fecundo hoc cafu 
non differrc a conftniftionc problcmatis in pri- 
mo cafu quaqi atfuUmus jr..2Z9, Sjquidem fado 
angulo iFAC «q[uali aAgulo projedionis SAH y 
alter ellipfeos focus F cffe debet illud rcflae 
AF punfium ubi ei occurrit perpendicularisquas 
ex pun£lo fublimi R ducitur fuper diredione 
fiC: Cum verb in hoc fecundo cafu pundum 
(^blime R diftet infinite a punflo projedionis 
A) etiam concurfus iile feu focus F ab eodem 
pun6|o A infinite didabit , re&aque SF , qus 
locum j| cum akero foco F conjungec eric re- 
Qas. AF parallela , ac focorum diftantia infini« 
%^. In hoc ergo cafu eliipfis abibit in parabo- 
lam, cujus axis HSF eft parallelus re£ls& AF , 
adeoque angulus SHA asqualis angulo excerno 
§c oppofito FAC , feu ( ex <;onftru4lione ) an- 
gulo^ SAH, & SH=:^SA quemadmodum fadum 
eft §. prceccdepti . 

Jf:a45. Si angulus proje^ionis SAP fit rcdlus, 
X'fe6la AP tanget in A circulum AK ,j & pun- 
fta H, Pji Z, convenient; in A, critquc A ver* 
%cx parabola? . Si aogulus projedionis SAP fit 
nuilus, hoc eft fi mobile per infinitam altitu- 
4inem RAS ad centrum ufque decidat , pun- 
ftum H cadet in h , & punfta »P , Z conve- 
nient in $, eritquc' $ focus fimul & vertex 

L 4 para- 
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parabolas, qua; pi'oincfe in hoc cafu eradet iit 
redlam infinitam SAR. 

§.246. Quadrata vblocitatum in piln6lis qiii^i 
buslibet A , B erunt^ inter fc rccipfoce ut aiti* 
tudines SB^ SA, uti facile ex dials cqlligituri 
Item ex diftis , & ex canone tradito /. iSg. re* 
peritur^ ^uadratuni velocitatis in quolibet pa* 
rabolsB punfto B duplum efle qusidrati velocita- 
tis qui defcfibitur ciirulus in eadetn a eentro 
viritim diftdntia SB. Facile letiath e^ di£lis re- 
peritur ratio tempot'um motuiim ciirvilineoruni 
per qudslibet parabolarum arcus; Itemque ratio 
tempot'um motus curvilinei cum. motii reftili- 
neo compdrati, quemddmodum iti ^rimo cafil 
fadum eft. 



Mk 



CASUS ilL 

Deferibuniur cutvd , qkoi datis punBo & direSlioni 
pro/eElionis percurruntur a mobili pro/eElo ea ve* 
locitate , quam dcquircret lupfU reBilineo ex gUiete 
ifi eoderri punSlo projeEiidnis per Jpatium qtiodjti 
maius quam dimidid ejufdem punEli 4 centri 
difiantia 4 

§.247, ClT S centrum virium , A pundiim pitJ^ 

^ jeftionis , AP ejufdem diredlio , velo- 

Fig. cita^ Vero fit ea quam idem mobile in eadenl 

72. virium centripetarum lege dcquifercit l^pfu li- 

bcro & rcftilineo ex quiete m eodem piin^to 

A per fpatium AG) quod majus iitcjuam dirni^ 

dium datas altitudinis ASf . Turn produfla A^ 

ultra centrum S, reperiatur irt ea ptuidlUm R 

modo a nobis Jf. 614 & 6ii explicato , videlicet 

fiat GAt-GS- GA : j as . AR . Conftat €« 

monftra^^s ^.6j4 in motu fedlilinco corporis 

cutn 



De CoTporum motU curvilined:^ &ci i6j 

i fcum difta velocitate in punflo A impulfi ver- 

fus centrum AS aut cdntraria direftibrie pcr^ 

ADi fcilaul velodtattim efle Vei^foriath hypcr^ 

I bolicam ita himiriim ut qUidhta velbtitatum 

j in pundiis qiiibuslibct A ^ I>i tint Ut abfciffae a 

i bundlo R applicatai ad abfciffas a cchtro vi^ 

, RA RD 

, Hum S, fciiiceit ut ^-^^^^ ad ^i-^-*. Si igitui^ iti" 

I. . AS DS . 

|iioc mbtii r^^ftiliheo fiimatur <Jupdlibet piiri- 

j dum D, centroqiie S, intervallo SD defcriba^ 

, tur/arctis circuit DB, qui recetcurvarh, quae ^ 

iprbjefto perc'urr3tar(quaecumqu€i ea, fit) inpiin- 

,&.o B ubi eani iangat redla BQ fuper qua cji 

Virium cchtro demittatur nornialis SO querriad- 

ihodiim S P fiiper, data difeftione AP ; erifc 

. (jr. i8o.) quad, velocitatis in A ad quad, velo-* 

. RA RD 
fcitatis in D, hod eft —^ • --^.•: SCif . SP^ * 

AS t)S 
/. 248. Si ergo ^onantii^ data^ SA-^,l ^ SP 
==b , SR= c i & irideterminatx SB == SD 
, RA / C4.a \ RD 

,^^f, Sa = Pi erii^— i..^)—^ 

AS /^ ^ ^ t)S 

/^-^ \ :: SQ^ ( pp ) i SP* ( bb ) j quaru 

cpp»**t*pff cbo-f-abb 

■— ^i quae eft (§. ii^9-) 



^ai^. — - — . ■ t, ,1 
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£qUatio ad hyperbolani expriniens pfbpbrtio- 
nem intet" radium & perpendicuiUm qua^ du- 
diiiitiif tx fpco, Qiioniam Vel-o ^ uti colligituf 
tit eodem /. 199 ^ quadratum perpendicuJi ap^ 
t>licatum ad radium dUflum e^ focd ( hoc eft 

PP \ 

J aequatur quartz parti figUra^ applScatai 

r ad 
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9A radium dudum ex alip foco , hpc eft ( poi 
ifo axe tr^nfverfQ:;;=m , ^ par^tQe(ro==:n ) 



^ mn 



s== I. < ■ , iodc fit ut ici in veQCa a^uatio-. 
nx4^r 
cpp-H-rpp cbb^abb pp 

r a r 

bb pp 

? -»• a X -'-w^ n. 6 lo^ — — « fiitftituatyr qjus. va* 
a ? 

i tun (^^ 4 taiB 

lor —— ^ 5t loco ir-^ ejus valor' i. . i 

m -^ r 9 m 4* a 

^ruacur a=;=:n^, fcilicet SR asqualis axi ifranrvei- 
fo hyperbolas • Hinc colligitur problematis coih 
(Iru^o & dempnftratio quas reqi;uritilr n. 

§' 249* Ex punflb R ducatur fuper data d'h 
TC^ione AP perpendicular] s RC , prodacatiK- 
que ufque ad CF ip(i CR a^quaiem a turn pun-, 
clis S , F uti focis , $ quidem interho , & F 
externo , ac ax^ tranfverfo a^quali i:ed|tae SR defcd- 
pca hypsfbola AB eri( curva quas a proje^ 
pcrcurritur . 

Ha^c cQn(lru3io ead^m prorfus. eft ac ea <iuam 
in^ primo cafu /• 229. dedimus pro orbita cllh 
pnca * Eadem quoque ^ft dtmonftratio » quam 
jdco prjBCercpitumus quod le^i poteft loco ci; 
taco ad banc figuram 72. spplicaca , non enim 
(liifert ni(i in co quod axis tranfyerfus in ^Uh 
pfi ^quatur fumms, in hyperbola vero differca- 
^ias redlarum quae inclinantur a focis ad idem 
(QurvsE punftum. 

, §, 250. Qu^'in pritno cafu adnotata funt dc 
^-variapolitione, magnitudine , ac fpecie orbica* 



jye Ccrporum motu curvilineo^ &t* tyi, 
%\yxxi elliptical urn , hie eciam adnotari pomin^ 
i3e hyperbolis quas a projefto pcrcurruntur pra^ 
varja velocitate ^ diredlionc , ac pundlo proje- 
^ionis • Similiter de velocicatibus in diverfisi .^ 
orbitarum hyperbolicarum pundis , dequ^ ra<» 
tione temporum , quibus varii hyperbolarum^ 
^rcus pcrcurryntur , five inter fe , (ivc cun| 
motu retiilir^eo in eadem hypothefi comparen-i 
tur • Facile enim haec omnia curiofus ledor 
rep^riet (i methodo a nobis jn priqio cafu adbin 
bita utatur iis qyas de motu re£lilineo in hac 
virium centralium lege exemplo IIL ad Pepr! 
pof;: ' t<srtiat|i fuie e3|;plicata 3; demq^ftrata 
font. 

S E C T I O I|, 

pefcribuntur curva^ qu£vi centrifuga quadratis di" 
Jiantiarut^ H cenfro ttc^roce proportionali per^ 
furruntur a ProjeBis , aatis fnnSio ^ dircH^one ^ 
ac velocitate proje^Unis^ 

$.251. OIT S centrum virium , A ^un£lum 
Ol projedlionis} , AP ejqsdem iir^Qxo 9 
velocitas vero fit ea quam mobij[e acquireret pig 
in epdcm pun^o A (i esc quiete m dato quo- 73^ 
dam pun^o R per RA in eaden^ Ipge vis cenr 
frifugas motu re^ilineo libere moveretur • Con- 
ftat ex demondratis §• jx. in motu re3ilineo 
tporporis ex quiete in pun£lo R a centra vi- 
rium centrifugarum S recedetitis per RAD fca- 
1am velociratu^i eflfe verforiam hyperbolicarat , 
ijt^ liimirum ut qviadr^ta velocitatum in pv(n« 
&AS quibuslibet A , D , fint inter fe' u( abfci(^ 
fas a pundlo R applicatas ad abfciflas a centro 

RA RD 
virium S , fcilicec ut i*??— • ad «?-r • Si ergo in 

AS DS ' 

hoc 
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lioc mbbii reftilineo fumatur qiiodlibet piin* 
fluiti D , ccntroqud S i ihtervallo SD defcriba- 
tur arcUs circuli DB i qui fecct cUrvatn quae i 
projcdo periurrittir ( quaeciinique W fit ) iii 
punfto B , ubi caiti tangat rcfla BQ fuper qui 
demittatur ex viriurii centre perpendiculiiiii 
So, > uti SP fupc^ datd direiftione AP , eric 
( §• i8o, ) qiiad: velocitatis in A ad quadi vc- 

RA RD 
iocicatis iri D ^ hoc eft i-^-i-t, — ::. i \ SQ* ; 

, AS DS 

SB . 

jf, 252; IgitUr fi ponaritiir datae SA=:::dj 
SP^rib, SR==:C i & indeterminata^ SD->r-SB 

RA > a^c . RD 

^r j SQ;=:p, eric-4i-^ ( ) ; — ^ 

AS \ a y DS 

/ — - N :: SQ." ( pp ) i SP* ( bb ) . qiidre 

fppi-4 cpji ' abb^ ebb 

.u-*-. -. -^^ ■' • r , ^ , , ^ qiiag eft ( §^ 

r ^ a 

201. ) ae'quatio ad hyperoofam expririiensi ra- 
tionern inter radium & pcrpendicultim quaidu- 
ciincur ex fbc^o <sxtcribre * Qiioniam vero j uti 
collij^itur eit eodem gi 201 , qiiadratum jier- 
pendicUli applicatum ad radium dufluni ex fo- 

iJp . 
toi hoc ^^ — - laequatut quartae parti figiira^ 

ll[5plicataE! ad radium dudium ek alio foco^ hoc 
eft ( poll to axe trainfyerforsm^ &parainetrGl 

i mil 

^==^Ti) ' "' ' • '■ ; iridd fit Mi in inventa asqua-* 
r^iri 

tione , 



De Cor^pr^m lyiotu furviiineo , &c^ }y^ 
pp . bb 

■ ^ *- mn • 

-^ — fubftituafur ejus valor "■ j . . . ■ , & loco 



bb i^"" 

• ejus valor — ; r— , fruatur Crr^sin , (ci- 

a a^- ni / 

licet SR aequalis axi tryjfvetfo hyperbolae • 
Hinc iioiillinia pr^cedencu A|^ coUigi^ur proble- 
matis conrtruftio, videlicet. 

f^ ^53' ^^ pun6lo R ducatur fuper data direr 
ftione AP perpendicularis RC , prqdycaturque 
ufque ad CF ipli CR asquaiem ; turn pun^lisS, 
F uti focis , S quidem cxtcrno , & F in^eroo , 
aace uanfverfo aequali reds SRdefcripta hypcr- 
()ola Z>\B erit curya quas a. proje^o percurrir 
tur . 

Demonftratio eadem omninp ^(l quas f, 229. 
mutatis mutandis , hie enitn ^gitur de hyper- 
|)ola , ibi agehatur de ellipii , 

f. 254. Sjmilia hie adnotari poflunt iis quas 
adhotata funt in vi cental pe;a de yaria pofuior 
lie , m^gnitudine , ac fpecie hyperbolaruqi , 
pro varia vclbcitate , dir^ftione ^ ac puafto pro- 
jei^ioni^ : reperiri etiam ratio temporum mocus 
curvilinei ac redlilitiQi quemadniodua^ in fup^«. 
rioribus fadum eft. 
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EXEMPLUM iL 

0e motu corpbtum curvilineo in vi cefittali ru^i 
d^iantiamm a centre viriUm tetipYCcep-fh- 

portienali. 

§• 253«T7Acile eft canDhes generates JT. 170. & 

i iji. quomailmodum in exettiplo fii- 

pcriore factum eft , ad banc hypdthetim appli- 

care la qiia poniv rf= i adeoqiic S.fdlr 

b=z^ — . : Ndn igwi* in aiquatibnibu^ gchci 

Irr 
talibuS ciirvarunl . iju* itt hac viriuili ccoi 
tralium lege d«ffiribuniut , rcpfcriendis diii- 
tills irr^^^'tnmnt i fed ad decerininahdai 
pro V ria projcftione hujtifmodi curvas fta- 
il.t. Veniemus-^ Id^ue fuiius dc diligfentitis pff- 
feque.mur tdm ob argiimenti degantian) qdbdi 
Nevvionb & Jo: Bcrlioullio traaatUm eft ', tuiti 
4)tlia hbc cxcmplb clariiis patcbit qiiam orbica^ 
«iiai divert! tatcnl itiducat varia projedionis atit 
Vclocitas aui dircftio , uti J. i6t. & 185. di- 
£lum eft , quamque slnalogiam habeant irtter fc 
mot us omnes qui ab eadem Virium cedcraliari 
lUgt bfiuntur. Sit igitari 
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JDe Cwporum ff>t*« curi)$likeo , ^(\ I75 

S E c t i o i. 

4DefcrituiftuY c'n'rv^ , qUa W ccrnHpeta vubts dijian* 
tiarum a deniro retiproce proportionali percur^ 
Yuntur a FfojeBiSi dratispnr^ ^ UifeSlioite^ at 
velocHate praJeSHams^ 

^.2^6. Y"Yriionftratuni eft, cKempIo IV. ad 
JL^ prop: tertiatn i in hac virium cen- 
tripetariim ieg^ corpus liWe cadendo motu rt^rr 
^ilineo ex quietc in quolibct punfto A ufque 8^ 
ad ccntruiH virium S percurrere omnes gra- 74^ 
dus Velocitacis in infitiitum .* atqi^t adeo fup- 
poni pofle in daro puo^o A ei velocitate pro- 
^e^uitn effe quanii acquiferec lib^e cadendo e:K 
quiecc fn eodem punclo A dTque ad datum pr.n* 

"aum G. Quod fi fiat ut differentia q^uadraci S A 
a duplo quadrat! SG ad ipfum ^uaaratum SG 
^taquadTatumSAad quadratumSR, edt(f. Sia) 
AR fublimitas , & punflum iubliiltie R locus 
Vinde corpus cadere debet ex quiete ut acquis 
rat in A datam illam velocitatem qua proje^uoi 

fupponicur. Porno fi SA* minuis lit quam 2SG* 
( §. 82". ) altitudo SR aji partes fupcriorcs A fu* 
mehdi erit , & (bblimiu^ AR erit fihita &, ai^ 

fignabili^ ; Si veto iSA^ :^ 2SG' ^ iUbiimitas 

J^K erit iqfihita ; Si demum SA* fuptr^t du- 
f>lum quadrat! SG , ad alteras cetltti S partes 
liimenda erit ipra SB. • In qiio triplici calu fca- 
Ix velocitatum tres crunt ciirvsc divcrfsc . Tri-i 
pies ei^a hie cafuss ficiit in ekemplo prascedea"* 
ti » dift!nguendus eft 
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CASUS I. 

P^fcribftur curva , ^ua 4apis punBo & dircRiimi 
froJ€&ionis percmritur a - mobili proj^Eio €a vck 
at ate quam acquit eret Upfu reBilinco per quoM* 
liiet fublirnitatem finitant ^ ajfignabilem ^ 

f* 157. C*IT S centrum virium , A puo^^us 

iSA datum (it in ea produAa pundum fublimf 

K unde fi corpus ex quiete ad cencrviai decid^ 

ret per fubiimitateni RA acquireret in hac 1^ 

ge virium datam veloci^tem qua pooicur ii 

ipfo punSo A projcftum cfle . Conftat ex dc« 

monftratis §. 73, quod fi ccntro S radio SR dc- 

p. fcribatur quadrans circuli RC^ , vclocitatesin 

*'*R* pundis quibusUbet A , D corporis motu rc^fr 

74* neo cadentis ex quieie in R func inter fc uc 

ordinate ad quadrant^m ex pundis illis appli- 

• AC 
catas ad abfciffas 9 centro S ^ hoc efl tit* »ai 

AS 

PF 

m . Si igitiif in ho<; motu re£^ilineo * per Ri 

PS 
fumatur quodlibet pun£lum D , centroque S, 
inter vailo SD defcribatur circulus PB , qui f(> 
cet curvam quae a projcfto pcrcurritur ( * quae- 
cumqueea fit) inpuo^loB ubi eafn tangac redi 
BQ, fuper qua ex virium centrodemiuaturnorni> 
lis SQ, uti SP fupcr dau diredione AP ; erit (§. 1 80^ 

AC DF 
• . — - : ; SQ. SP. , five fumendo quadra- 

AS DS 

SR'*-!ASVSR* -^SD* 
ta omnium terminorum ■■ 



SA* / SD* 
SQ} . SP% ^258, 



Be CorpoTum M&m curvitif9io , &c. i-jfj 
§• 258/ Si erga ponantur datae S A — a ^ SP 
^=2 b 9 SR =ss c , & indetcrminiias SB — : SD — ^ r, 

cc^aa c^— 4rr 

§Q;=p, crii- — — •— . — *— : : pp • bb, , 

aa rr 

ccpp-i rr{>p ccbb^ aabb 

quarc ~- — > . Quod fl 

rr aa 

<iat SA (a). SP (b), ;,: AcVccr^aa: ) 

MN ; qupniam SP non eft maj6r 'qu,am SA , 
^lon crit M^ major quaiji AC > ^c proiridegr- 
dinari potent in portipne quadrantis ARC : fit 

bv^cc^aa '. 

f rgo ordinata MN := -,.- i qua bre- 

a ccpp^rrpp 
\jtati$ caufla potiacu.r:;;:^o, fritquc— . 



TT 

nnrr 



~ nn j^ feu pp:::^: * '' " . Qu^mam ycro 

cc-^rr 
lit curvti ^uae^ banc babeac 2quaMon«m & quo- 
*nodo condrpi poflit analyti a nobis /. 180. & 
1,75. indicata invcftij^andum eft , 

Ducacur radius $1 infinite proximus radio 

SB, c^ntroque S intcrvallo Sg defcriba^tur arcus 

"circuit gl ,tqui ponatur=:dy , & Bl:^::: dr , e* 

j:itque Bg* ( dr* ^-dy* > . gl* (dy* ) : :.SB* 

Frdy* 
l^rr). SQf (pp )3s= H...J v u p — ^ : quare fu- 

dr*4.dy* 

rrdy* nnrr 
|»erior aequatio evadet—— -^ = — ^ 

dr*^^dy* cc^rr 

M ex 
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ttdr 



jtm <l»w coKigBtar 4y gg^-^ *— ^ wf ■ • Eft ^ 

y/cc^ nn^ rr 



f • • 



tcm cc-nn = SR* -MN* = SM* ; ita- 
que pofito 4>rcvitacis cauffa SM t=: m , erit dy 

r. ndr - 

— ■ -: & defcripco centro S , ifr 

tcrvallo SM , ci^culo KMV > j?rbdu«ifque SB, 
^g ad V , i > ^^i abfcindaqt arcus MV , M 
=;=z » ei^t SB (O-SV (m) :; Jg (dy) . Vi 
mdy mndr • 

( dz ) .— *-^- ^ .M ' j ii ' ■ , ac proinde fc- 

..I » / ^ 

* r ^ mm-*rr 

mdz 

laor circularfe infinite parvus VSi rrr-^*— — — 

nmmdr n m^r 

«v^mm^rr . "* 2r\/min--%rr 

m^dr 
Porro hoc diffcrenriale — -— - 'cdd 

2 r\/ m m -^ r r 
potefl ad ^iff^cntiale fedlpri^ hyperbolici fuf 

mm 
pcKiendp r ^gs i — >--—>■ ( ut crcfcente r , dccit 

v^ mm #. X X 

fcac alia atTumpu iadecerminat^ ^ ) > reperir 

mmxdx m' dr 
tur «im dr=*<^— f» :— — , & — — * 



mm-fxx ^ 

DC- 






^e Corporum mom (wvilineo , &c. ^^ 

111 mdx . . < : . , r-S 



vcmce M hyperbola'^aequiliw^aMY, cu^us or- 

tnmdx 
dinata YX±r; x , crit ( f v 45. ) ~- 

..••/.■ . '^i: ) . -IT Vami»^3cx 

differcnjiiate feaoris. hypcrboii^i' M 
<^0l^iai9 iginir fqAor circMWi^ infinite par* 

Yus VSi »qwtur ( ut.fupm ,4iftU9» !cft ) -r— ^ 

in 

m^dr n- 

% '^ " '■^— ^ , aaquale ctiam erit ;*^^ — x 

irv/mmZTr "• 

m m d X ^ \ 

■g-r — '- — J atque ^co horuwdiffcrentia- 

2 vmm^xx 

lium fuQima: aequales erunt , fcilicet fcftor cir- 
cularis MSV ( vcl folus ^ vel auftus awt mul- 
^ti^s, fcdlore aliquo conftanti MSO juxta cal- 

n 
culi integrals regulas ) aequalis crit — - x S, 

m 
*nindx n 

■^i— ~ ^--~ , hoc eft --7— in fe^lorem hyper- 

bolicum MSY. 

mm 
Porro fupra pofuimus r ( SB )=;:—- — — — : 

\/m,m-HXx 
cftqw ( dufta ex punfto Y hyperbolas tangen- 

SM » mm 
te YD ) SD=— = •• ergo ra- 

*'^. \/mmrt-xx 

M 2 , dius 



Hq Li^' Secmutus 

i]iils SB aequatur redas SD , quaoi ex hyperboi 
Ic axe ablcifidet a -centro tangens dufta abei- 
tremitate aflumpti fcdioris hyperbolici. 

Si ergo fiat u^c SM ( m ) ^ MN ( n ) m 

quilibcc anumptus fedor hyperbolicus MSY ad 

icdorem circularem 0$V , 4u^ufque e^ Y 

tangens hyperbolae YD , atque in SV fumacur rcda 

' SBaequalis $p, erit B pundum cnrvasquaBfitz. 

Adjunximus vero fedori circulari mdetermi- 

nato MSV ieAorem conftantom 08M , quao* 

doquidem curva tranfire debet per datum puo< 

Anm- projedKonis A , ubi fedor circalaris MSV 

squatur nihilo , fcdor autem hyperboUus MSY 

evadit MSL ( duda nimirum es^ A'tangente 

.hx{>erbolsr AL ^ ji^i^que LS ) , ac prcao4e 

fieri debet ut SM ad MN ita feftor Jiyp.fejbo- 

licus MSL ad circularem MSO. 

Symbctics), ^cgo cpnftrudio ac demonftrario 
hujus problematts ita (t habet. 

§. 259. Centro S per datum pundum fabli- 
sne R deferibatur quadrans circuh RCE, inqao 
ex dato pundo projedlionis A ordinetur AC \ 
dudaque ex centro S fupep data diredioncAP 
perpendieulari SP , fiat SA • SP •• : AC . MN; 
qux eideni quadranti ordinetur intra porHo- 
nem ARC ( iiquidem MN non erit major AC 
quoniam SP non eft major SA ) : tutu centro 
%y intervallo SM deferibatur circukis MVK,eodei!h 
que centro S , vertice M deferibatur hyperbola z- 
quilateraMLY, quam in L tangg; re^a AL du- 
^h ey dato pundto projedionis A ; junflaqut 
&L , fiat ut SM ad MN ita fedor hyperbob- 
cus MSL ad fcdorem circularem MSO ( po- 
^eft quarta h?ec proportionalis efli? integer ci^ 
cuius MKV ^ aut duplum vel triplum &c. in- 
leg^i circuli cum adjunflo etiam leAorp MSQ) 
qui applicetur radio SM verfus partes H con- 
;ranas perpendiculo SP • Quibus pofiqs, duca- 

lur 
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t>eCorpclrum molu cutpilifieOj Ctc. igt 
lur €X quolibct hyperbolae pundo Y tangeni 
XD axi occurrcns in D , &. rcfta a4 ccawm 
YS , fiaique fempcr (c£lQr hypcrbolicus MSx, 

Sd fcaorem cirQular^m OSV in ra^ione cpOj 
tanti SM.ad MN , & io radio SV fumaturSB 
*quali$ si) * Dico pun€la omnia B ita dctcr- 
ttninata reperiri in curya quifita quam mobil* 
idefcril^it. ., ^^ , j.\i ' 

I . §. 260. Siqnidcm pofilis quae §i 257. diCta 
Tunc i curvae^B proprietas ea ^efle debet ^ \xt 

I i>crpcndiicljiia SQ. i SP fir« inter fe iit -t~ ad 

, AS 

! — ^^--i 7 *ca vcrd proprietas pcrcinet ad curvarrt 

I bs 

Tiipra dcfGriptapi , quod iia de«ionftratur • 

I ; Ducamr radii quicumquc infinite proximi 

SBV , iSgi ,, centroque iS defcribantur per B<& 

e areas BD, git, qui fecent reatam^SAinpun- 

jSis p , t , ex quibus ducantuf tangentes by- 

! pcrbalae infinite proxima DY , tr ; & ek pun; 

I iftis contaftus Y , r ordinentur ad hyperbojani 

YX , rs , jungaturque ad centrum SY , Sr i 

(Erit eigo ex , conflruftione SM ad MN gt fe* 

, Qor ' t>yperboiicus M^Y ad circularem OS V ^ 

( itemque ut fc^or MSr ad OSi , ac proinde ut 

ebrurhdenl fcaohunr differentia , bimirum uc 

YSr ad VSi ,.Eft autem ( duftiS Ye perpendi^ 

cUlari dd st , & Sb ad t^ngcntfem YD produ- 

I iftam ) fe£lor hypcrDoiieils infinite pak-vbs YSf ' 

dittiidium re^ang^ii Yi*xSp 9 Tea ( bb (imlli^ 

ViaURUla SOp , rYfe ) rc6fahguli rfcxSt): item- 

]iqufe leiaor ClrciilariS ii^finite parvus VSi dimi- 

diUm reSahgiiri Vi x S V : ergo SM . MN : : 

] rCx SD ; Vi X sV. i ac ph>indd er. Vi .' : SMxS V. 

'iViMxSi), five:: SM* . MNxSt)- 



Hi^' {Toiitis ducaitur fubtangens ^Z pcrpenii- 
cularis radio SB; ericqUe SB. SZ:.* Bl. Ig. £0 
vero ' ratio Bl ad Ig cotnpofita ek <)iiattior n- 
tionibus Pri: Bl feu Dt ad Xs. Sec- Xs feu Yc ad 
cr. Tcr.' er ad Vi. & demum Quar: Vi ad 1^. qua* 
rum rationum prima £>t ad Xs ( ob ^S x SD 
=::sSx Sc, & ablato XSx St communi, XSxDt 
= XsxSt ) cadcm eft quae St feu SD ad SX, 
five SD* ad SM» Sec: ratio Ye ad cr eadem cfl 
qua DX ad XY, feu XY ad XS^ five MT ad 
MS, feu ( ob SX, SM , SD continue Jpropor- 
tionales , adeoque qaadranda , & diiFklendo 
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SX^ SM« ( XY» ) . SM^^SDi ( DHO----SX». 
SMrXY* . MT* wide DH = MT)DHadSM. 
Ten* ratio er ad Vi(utfupra demonftratum eft) 
eademqu^SM* adMNxSD. Quar: demum ratio 
Vi ad Ig eadcm quae SV ad SB, fcnSMadSD* 
quae quatuor rationes ofdine drfp^fitas has fuoc 
SD* . SM» , DH. SM, SM^ . MN^SD, SM . 
SD.- quae componunt rationem DH. MN : Eft 
ergo DH ad MN ut' r.^diu$ SB ad fubtsmgen* 
tern SZ. quare quadrando terminos & [tompo- 

ncndoeritMN* ^DH* (fiveSN* ^SM* _^.SH*- 
SD* , hoccftSFi^-SDa , feu DF*) ad MN^:: 

SB* H-SZ' ( five' BZ^ ) ad SZi . Eft. ergo DF . 
MN; : BZ . SZ , feu : .' SB . SCi . Eodem uiodo 
demonftrabitur AC. MN;: SA. SP , quod «• 
iani in conftruftione problematis feftum fuit . 
Cum igitur ratio SQl ad SP compoiit^i fit ex 
tribus rationibus'i. SQL ad SB ( hoc eff iCTN ad 
DF ). 2. SB f?u SD ad SA . Et 3. SA' ad SP 
( hoe eft Ac ad MN ) ; quas tres rationes r^c- 
ducuntur ad duas AC ad DF , 5c SD ad SA . 

AC DF 
Erit ergo SO. SP::— — . -^ — . Quod Aimpfr 

AS DS 
mus demonftrandum . §. 261. 
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De Cotporam motu curvilineoy tyc. tSj 
$. x6u Si ex quolibec hyperbolai piiii£lo yin^ 
ter L & M duca^up tangens yd ( quas axi oc« 
currec iticer A & M ) itemqu€i>e£laadceirtrum 
yS ( quae abfcindet fcSorcm MSy minarcm fc» 
clorc illo quern ab initio fmnpirmus MSL.* fiat« 
que femper in racione conftanti SM. adMNJca 
fe£lor hyperl^licus MSy adciroularemOSuCqui 
proinde fedor tninor eric fedare ilio conftanui 
quem initio pofuimus OSM ) & in ipfa Su fu^* 
matur Sb=:Sd; hocque modo curvaBA cdntif» 
nuetur ufque ad pond^um O ; demonftrabicur 
( eodem modo' ac detnonftratum eft in alia cur« 
vas parte AB ) radium quemlibet Sb ad fuam 
fubtangentem fXi^ ut ordinata dh in eirculo 
MHK ad conftantem MN : eumdem vero rat 
dium Sb ad normalem du£hm ex ceitcro S fu« 
per tangente in eddem pun£k> b, efle ot ordi^ 
nata df in circuIo RNE ad eamdem conftanceoi 
M'N. Eodem' proinde modo demonftrari potcft^ 
quod (i mobile in pun£lo A cum data ilia vc« 
locicate quam acquirerec cadendo ex quicce in 
pun£lo R impellatur non per diredionem AP^ 
led per oppoiiram AI , deferibet reliquam ejuf* 
dem curvs portionem AO , & perveniendo ad 
O iiabebit diredlipnem i^aAio SO perpendicula- 
rem, cum ibi (it radius i'lle SQ ad fubtangen<« 
tern in ratione infinite parva ordinatas ex ver* 
tice M in eirculo MHK ( quag qrdinata eva- 
nefcit ) ad conftantem MN • Und^ mptum con«< 
tinuando eamdem curvamxad partes alteras vc« 
peteret , eritque pundum ^ vertex feu apo* 
gasum orbitas faujus fpiralis, cujus pertgaeumeft 
ipfum centrum virium S, retftaque SO axis. 

S* 262. Si ergo projcftio fiat perpendicularis , 
hoc eft anguius projeclionis SAP reflus fit ; nor- 
mails SP cun>radioSA, pundumqoejprojeflionis 
A cum punftis M , O convenient , eritque putidlunt 
proje^onis A vertex, & SA axis cnnvas : quera 

M 4 . ca- 
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cafam f>erfpicacifliinus Newcoous innuic fine tffi 
tnonftracione Coroll. ;• Prop. 41. libri pricni. 

§.26^. Pofica projedibne perpendicular! in da- 
to punao M) qui verteic erit fpiraiis^ cum ra- 
tio conAans MM ad MS eadem ubique (it qua; 
XeiQoris drcUlaris ad fedtorem hyperbolicuni » 
hinc decenntnari poflunc ,'|punAa omnia quibm 
fin$>u]as fpirae termitiamur , feu ia quibus axis 
SM fpiralem fecat.* faciendo nimirum ut MN 
ad MS iia integer circulns MVEM ^J fcdo- 
rem hyperbnlicum'; nani tan^ens hu}us fedoris 
fecabit axem SM in primse fpiras termino . Ft 
dividendo ai*eatn afymptoticam feniidiametro SM; 
afym^toco, & hyperbola comprehenfam , in k- 
£iores prime illi equates ^ tangenti^s in extremis 
tatibus horum fedorum fecabunt axem ^M ia 
terminis omnium fpirarum; Cumque>rea aTym^ 
ptotica fit infinita, at^jue adeo in inBnitos n^ 
mero fedtoresaequalesdividatur^ etiam fpiralruni 
nnmerus erit infinicusi 

Quo fublimita;; RM major erit eo erit etiani 

major ordinaca MN , eoque major ratio MN 

ad MS, feu fcdbram circuUrium ad hyperbolic 

COS) qui proinde erunt minores, eorurnqnctati' 

gentes fecabunt axem SM in pun&is Tertici M 

>ro]timioribus .* radii ergo fpiralium erunt m2k 

ores & fpirx ampliores; Qtiod fi fnblimitas RM 

it infinica ^ etiam MN , ejufane ratio dd MS 

erit infinita, atque adeb ratio (cAonim circiila:^ 

rtum ad hyperbolicos > qui proinde ernnt omnes 

infinite parvi, & cum ipfo axe SM convcnienn 

In hoc ergo cafo radii omnesfpiralisaequalesentm 

axi SM , & fpiralis abibitjin circulum MVKa 

§« 264. Veiocixatum proportiones tarn in c^d^ 

dem turn in direkfts fpirahbus ^ facile ex didts 

coUigi poflTunt : i^emque irdocitas in dUoIibll 

fpiralis pundo B ad velocitatem ^ua ^eucribtiUf 

circulus in cadem a centro di(famtia Sfi reperic* 

tnr 



De C6f1mit^ motn tiurvHineo^ tye. \%^ 
I ^ur efle Ut DF ad SR; five ( uci «<t%ci€e tv^ 

I J'^ * 

I km c6lligitur ex ranonc f. 169. )utVccwrr 

I \ v^SRt.SB* )adc(SR}^. 
I /. 26 5^ Poll ta coaflruaiode qufdeni Tigupe 74> 
I ^ti in §k 260. ducacur eciaiti in buadrance MHiC 
; 'ordinata cc infinite proxima ad DH , & ex pua« 
Ao H .reda Ha parallela ad Pcv eric ca. aH W 
I §D. PH. itcmque lia feii Dt , five Bh Ig : : 
I £S. SZ fubtangeiitem ipiralis^ feii ( JT. ^60.; ;: 
I DH. MN. Ergo ex aqub cri't ca ad Ig Ut SD 
I feu SQ 4d M>!r , ac proinde redan^uium SB^ Ig 
i iequale. redangulb MNxca^ & dimidium te^hn^ 
I gull SBKlgt hoc eft triangulam Teu krea rofiaU 
I te parva BSg sequaiis redangulo drmidisfe MhTj^ 
i ca. SurQdia ergo arearum ^Sg, hoc eft area fpl* 

Sails O.^B aequatur fummae redaoguloram dimi- 
lias MNxca , hoc eft rcdangulo dimidise MM 
in. ordinatam qoadracjs DH^ Ex quocolligi po« 
teft areas Ipirariim omnium fimul fumpcas , ho^ 
Ifeft ( c'Am fpirales infinitis fpiris Teu l*evblutioiii» 
bus contineantiir ) fi fumatuf Integra area pri« 
ihae rpirsB a perimetro ufquc ad centrAiti) item* 
^ue area fecundse ipiik'as a perimettio ^d centrumi 
oc ica aliartim fpirarum decrefcencium in infinitum^ 
has omaes^ inquam, fpirarum areas fimul futxi- 
ptas aequaies eue dimidio redanguii Ml^x ^I^ i 
feu Mn^MSv maximamque oihkiium fpiraliUm^ 
qu« eodem pun£lo fublimi ft ^ feu eodem qua^ 
drance RNE defcribuntur eath tHk ^ cujus axis 
SM cquacuridrdinatsMN, feii cujus altis qua- 
dratumeftdimidiumquadratiSR* omnium enim 
redangulorum abfciftse SM in orditiataro MN ma'^- 
Kimum l^ft ubi abfciila & ordinata funt cqual^S/ 
. §* 266k Cjim ergo tem|>ora mpcus cUrvilinei 
fitit( jr. 153O pfoponidnalia areis^ quas tit^ebi^ 
ie radiis ad centruiti du£lisdefmbit^ feruntpro« 
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iride temporct per fpirdlis arcus qucdifo^t Ob 
OB ( fuiitpto initio a vcrticc fpiralis O ) ut re 
ftanfeula MNxdh , MFfx DH , five [ ob MH 
conftantem ] uc ordinatas dh, DH, &: quadrats 
temporum per arcus Ob , OB ut quadrata ordi- 
natarum dh, DH, feu uc differentia quadrato- 
rum SO^ -** Sb> ad diflerentiamqusldratorutit SO^" 
SB* . 

§. 167. Cumqiie i'.78, demonftratum fit inhac 
lege virium centripetarum dum corpus liberc 
cfefcendit motu redlilineo ex quiete in datopun* 
do M ufque ad centrum S , fcalam temporum 
ab initio motus effe eumdem quadranteni MHK, 
hoc eft tempora per Md, MD, efle inter fear 
ordinatas dh , DH: inde fit ut tempora motus 
curvilinei per arcus quoslibet fpiralis Ob , OB a 
vertice fuinptos (int inter fe ut tempora iapfus 
rediilinei ex eadem altitudine per fpatia ub, 
VB. 

jr. 268/ Conftruatuf adaxem SMR curva Smnq, 
cujiisquaslibet ordinata Dm (it asqualis perpen- 
diculo SQ dufto ex cfentro S fupcr BQ^ tangen- 
te fpiralem in pupflo B asque alto ac punfbm 
D .• Eric curva haic ( i". 184. ) fcala temporam 
elementarium motus, rcftilinei corporis liberc 
cadentis ex quiete in pundlo RperRS; &teiD- 
pus quo motu curvilitieo defcribicur quilibec 
fpiralijf arcus OB, eric ad cempus cjuo morurc- 
dilineo percurritur quaelib'et althudmis RS pars 
RD ut area fpiralis OSB ad dimidium arae 
RqmD. 

PoVrb produfta to occurrat circuh> RCE in 
A , & ex F ducatur Fil paralkla Dc : Eritquc 
A£L adflF feu ad Dt ut ordinaca FD adfiibtao- 
genccm circuli , feu uc SD ad DF hoc eft ( /. 
260. ) ut SQ five Dm ad MN .- quare rc6lan- 
gulum DcxDm, five area infinice parva Dmut 
aequacur redangulo MNx Ail ; & fuhnxia area- 
rum 



De Corporumrnotu curvilineoj &c. ^87 
itiin Dmut hoc eft area RqmD sequalis i\xxxi^ 
mas redangukxrum MNx AH hoc eft re&angul6 
MNxDF, Eft^ergo lempas motus reSilinei per 
quamlibec fpatii partem RD proportionaje re* 
^angulo MNiDF , feu ( ob tonftatitem MN ) 
proportionale ordinatas DF in quadrante RNE^ 
quemadmodum , §. 78. repertum fuit^ 

§•• 269. Ctirrt ergo area fpiralis OSB asquetuf 
( §,265. ) dimidio reaangulo MNxDH, oc area 
RqmP aequctur (i'.268. ) redangulo MNx'.DF: 
eric area fpiralis OSB ad dimidium areas RqtnD> 
hoc eft tcmpus motus curvilinei perOBadtem- 
pus motus redilinei per RD , 'ut reflangulutn 
MNxDH ad reftangulum MNxPF, fcuutDH 
ad DF. Et tempus revolutionis per integram^ 
fpiralem OBS ad tempus lapfus reftilinei per 
RS uc SK ad SE, feu uc axis fpiralis SO adaU 
titudinem SR. 

5. 270. Atqui tempus lapfus re6KIineiexquie- 
te in R per RS ad tempus lapfus redilinei ex 
quiete in O per OS eft ( §.79. ) ut quadratum 
SR ad quadratiim SO.* Ergo tempus revolutio- 
nis per integram fpiralem OBS ad tempus lap- 
fus redilinci per fuum axem OS eft in ratione 
compofita SO ad SR & SR* ad SO^ , hoc eftut 
SR ad SO. 

Ex quo etiam colli^itur , tempora revolutio- 
num in diveriis fpiralibus a vertice ad centrum 
cfte inter fe in compofita ratione axium & al- 
titudinum pun£li fuolimis. Atqye ^deo (i idem 
lit pundlum fublime tempora revolutionumerunc. 
ut axes /& {\ idem fit axis feu vertex fpira- 
lium teni^pord. revoIutionuA erunc ut ]alritudi« 
nes pundi fubiihiis. 
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Vefcribuntur curva , ^<f rf j^/j pUn^o O* direSlioii 
profeiitonis percHrruntur a mbbili proJeSlo ea vei 
iocitate quam Acquirer et lapfu reHilineo ex infinir 
ta diftantia ; ^fcU { quod iaim ejl ) quam 'acqui- 
irerct lapfu ejt quietc in eodcm punBp profeElionii 
ufque ad dijlantiam a ientro ^ cujus qttadraium 
fit dimidium quadrat i data dijietniia proJe£iionis', 

rJgi §fcZ7i. QIT is centruiii viriiim , A pUnduoi 
tS* . 3 projcftioais i AP direSio , velocitas 

vero iic ea qux in eadeih viriuni jege ac^uiri- 
tur lapfu rediiiineo ex . pundo R infihiic altp 
ufque ad piindum A; fed ( c^iiod idem elt fi 
8i. & 82. ) q\xx acquiricur lapfu reSiliheo ex 
quiete in (?odem pundo projeaioiiis A ufque ad 
piipaum G , quod diftec a tencrp Ihiiervs^lio SQ 
cujus quadracOm (it dimijJiuiii qiiadraci SA « E« 
runt in hoc mocii re^lilmeo coirporis [cademi^ 
^x iii6iiita diftantia ( jf. 83. ) yelojbltatesiin piin^ 
&\s quib^slibec A, ,D reciproce lit diftaiids^ a 
centro SD , SA • Si cr^o in Hoc niotu icf^li* 
neo fumatur quodlibec pundurh D live fdpra 
live infra projeflionem A, centroque S defcri- 
hit\ir per D arcus circuli DJS i qui ficet ciir- 
Xam a proje6to defcriptam in B, iibi carigat re- 
da BQ, cui i\t ex cencrb perpendicularly SQ[/ 
& SP fuper data direftionc AP: Eric ( f . 180. j 
reloctcas in A ad Teloci^acem id d , hck: eft 
SP- ^A/: SQ.^ SP, five SB- tQ^: : SA. SP , 
/ Cum itaquc trianguli re^^ah^iila ASP, B^Qhi- 
teanc duo latera proportionalia eriinc a^quidii-^ 
gula, & anguli cohta£kis SAP, SBQ erunt x- 
^uales i Ex quo patee ctifrvaiii AB ^u^ n pt6^ 
)e£lo defcribitiir effe fpiralem logarithmicarh ^ 



De Covporum motu curv}lheOy &c. iRj 
§, 272. Hfnc fi angulus projeftionis SAP flfc 
redus , curva qusB a Projc6lo defcribitur eric 
circulus cujus centrum S; quod etiam ex cafu 
prsecedenti demonftravimus /• 26^. 

/. 275, Velocitates in variis fpiraliutn pun6\i$ 
( live eadem (it fpiralis five diverfa ) fuat in 
reciproca racione altitudinum, feu diftaotiarutii 
a centro: Tunc enim sequales velocicatibus quas 
in pun£Us illis acquirit mobile decidens ex in- 
finita diftantia • Ex quo coiligitur velocitates 
corporum qua» in diverfis circulis circa idem 
centrum virium volvuntur effe in hac viriuiti 
lege 'in reciproca ratione femidiametrorum • I« 
tetn velocitas in quolibet fpiralis logarithmicas 
pun£lo B aequalis erit velocitati qua defcribitur 
circulus in eadem a eentro dtflantia S^ ; quod 
colligitm* etiam ex canene $, 169. 

§• 274. Ducatur fubtangens SZ perpendicula- 
ris radio fpiralis SB , & ad axem SA applicecur 
in p^ndo D asque alto ae pun£lum B ordinata 
DC acqualis fubtangenti SZ^* turn dudaexpun- 
&o S per pundlum C reda SCEf, erit quaslibet 
alia ordinata AE asqualis fubtaugenti in pun£)o 
iV • Eft cnim SB ad SA uc fubcangens SZ aid 
fubtangentem punAi A; atqui SB feu SD • SA 
.• ; DC . AE , & SZ=3=DC; ergo AE aequatur 
fubtangenti in pun6lo A. Quibus pofitis fit ra^ 
dius Sd infinite proximus SB, ducaturque cen^ 
tro S arcus, circuit bnd , & dc parallela DC .* 
cricque Bn* nb/: BS. SZ : quare {redaiigulum 
SZxBn, feu DC^Dd, five area infinite parva, 
DCcd , eft asqualis redtangulo SBx bn » hoc eft 
dupla trianguli feu areas BS() , idemque dicea- 
dum de aliis areis infinite parvis ufque ad cen- 
trum S tum in fpirali turn in triangulo DSC : 
Erit ergo fumma arearum CDdc , hoc eft triati- 
giiium DSC duplum fummas arearum BSb, hoc 
cA areas fpiralis BXS quam radius SB circa cen- 
trum 
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trum S revolutus per fpiras omnes 'cfcfcribit , 
Item triangulum ASE erit duplum areas fpiia' 
lis ABXS . Tcmpora ergo revolutionum pv 
ABXS, BXS .( quae areis illis fpiraJibus pro 
tionalia Ainc ) erunt inter k ut triangula AS, 
DSC, feu ut qu^drata AS > £S • In eadem 
iaai ratioae quadratorutn AS, BS |repercum 
J. 83. cflc temp9ra.de{cen6is r^dliliaei per ASj 
.^^corporklap^exinfinitadifiantia, five (f. 7 
^i^tiam lap(i ex quiete in pun£tis iptis A &; 

$• 175* Sececur radius quicumque SA in pui 
^s A V H, K , G &c. ao eadem fpifali AXrf 
cujus fumantur duo qua^ibec fpirs AXH,KY(n 
erit ex liujus curvas natura SA. SH: iSK.SO^ 
& quadrando terminos ac dividendo eric SA* 
SK -::SA^ -SH* .SK»-Sb* , five( du6Us or* 
nrttis (11^9 KL, OV in triangulo fubtan^entiua 

ASE );:ASE HSF. KSL^r— OSV, hoccfl}-; 

AHFE. KOVL: atqui area AHFE eft clupla(i 
274. ) areas quas fpira AXH, & radiis SA , SH 
comprebenditur ; limiliterque area I^OVL ci 
dupla areas quas comprebenditur fpjra KYO & 
radiis SK, SO: Ergo hujufmodi areas fpiralest 
hoc eft tempora quibus fpirai AXH , K)^ (^ 
fcribuntur uiht inter fe ut quadrata SA^t SE| 
five ut quadrata SH, SO. 
-- S' 276. Ex quo coliigitur,, tempora qui bus dr 
^^ culi concentrici AX^ KY defcribuntiir , effeii 
7^* hac virlum lege ut quadrata femidjamecroni^ 
SA, SK« Siquidem in fpirali AXS^fig.75.)qB» 
angulus contadus SAP re£lo magis/ accedit ^ d 
intcrvalla inter fpiras AH, HK, IvO&c•nlin^ 
f'a funt: ubi ergo anguius contadlus SAP it 
£lus fit , intervalla ilia erunt infinite parva, 
& fpirarum feries, quae difteremia infinite paf 
^ va decrefcunt , aream omnem inter primam fp 
ram & centrum S complebunt • Circuli eqi 
iconcentrici ( fig. 76. ) AX ^ KY fumendi fu^ 

velu- 



D^ Corporumw^tu c^urvilineo J €yc. i^i 
veluti fpicas tejufdetn fp^ralls Jogamhijaic^ •>€<- 
Bangui*; quare ( f.275. ) tcmpora ;q'uii)a^ j(pi- 
r« feu pcriphcriae AXH, KYOdcfcribun^ij^^unF 
.uc quadrata radiorutn SA, $K« ; . 

Hoc idem demontlratur ex $. 275. ykk dixi- 
4nus velocitates in circulis.AX) KY i([^ radifs ^^8' 
SA, SK. reciproce proporupaales* In circuits e- 75* 
nim motus eft squabilis, adcpque temporafuiu 
dire^e uc .fpacia percuria , & reciproce uc^ ve- 
locitates: fpa^ia in cafu nofirjp funt peripheric 
ipfe, quas inter fc funt. uc.^radii : Ergo ^c, ] 

§. ^77. Sine item ad axem SA ^rdinats quas- 
iibet ANi ©M aMualcs pcrpcpdiculis SP , $^ 
du£lis ex centro luper tangencibqs fpiralis \xk 
pun£lis squealtis.* erit etiaip re^la per ceotruifi 
tranliexis SMN linea quse , Jbjds omnes ordinata^ 
teraiinac: nam ex natura hu jus fpiralis SA . S^ 
.• : SB • SQ; hoc cftept conftru^ione SA... AN 
z : SD • DM. .Eft . ergo [§• 1^ ] t^mpus giptus 
curvilinei .per fpiralem fiKSra pun£lo P^ufque 
ad cesitrum S, ad tempus motus redilinei pex 
SS corporis lajpfi ex infinite diftantia , pjt ^rea 
fpiralis qoam radius a pundd B ufqae ad . ceq- 
tram per ipiras ximoes dtf ifid;i^(j9 hoc eft [ i'«274 ] 
dimidium trianguli DSC, ad dimidium triangi,i« 
li DSM , five ut DC ad DM , hoc eft ut fub- 
tangens SZ ad perpendiculum SQ , feu uc tan- 
gens BZ ad radium BS . Cumque tangens fiZ 
aequetur perimetro fpiralis BXS a punao B uf- 
que ad centrum S , proinde tempora motus cur- 
vilinei per fpiralem BXS , & motus redilinei 
per radium BS poft lapfum ex infinita diftantia 
erunt etiam in ratione fpatiorum percurforum , 
hoc eft perimetri fpiralis BXS ad radium BS • 

§. 278. Item cum demonftratum fit f .8 5. tempus 
quo corpus labitur ex quiete in B ufque ad cen- 
trum S duplum efte temporis , quo idem fpa- 
dum BS percurritur a corpore iapfo ex infinita 

di« 



igi Hber Secunduf 

^iilantca.: mdc fequitur^ tcmpus. motus cucvilK 
nci per ipif^lcm BXS cffc ad tcmpus lapfus ret 
^inei ex quiece in B^ ufque ad centrum S , uc 
tangent BZ, fen ut Oralis;' ipfa BXSaddupiuoi. 

tadiiB§. ' •.,,.• 

i.279. Tetnpus quo pcfcumour qufislibet iik 
tegra fpira AXH ad tcmpus quo motu refill- 
nco pcrcurritur AS a, conpor^ lapfo ex infinica 
^iftaricia eft (§.i84.> ut area fpiralisL compre- 
benfa fpirs^ ilki AXH & radiis SA , S» ad di- 
tnidium' trianguli ASN . In fpirali ei^o redaa^ 
gula, hoc eft^ ubi anguli conta6|us SAP [ Fig» 
7^. ] reSi funt , quoniam, finguls fpirse fum 
(§. 276, ) peri pheri^.\circularcs, & ANt $equatut 
radio AS, adeoque dknidium uian^uli AS.N 
ipquacur quadrato dimidii'^dii AS ; uide fit ut 
Cempus quo defcribitur circumferehria circuti 
Ax lit ad tempus quo pcrcurritur radius, AS a^ 
^orpore lapfo estinnaica^ diftantia, ut areia cir«» 
cull ad quadratucn dimidii racUi , five ut cii*? 
cumferehtia ad dimidiucn racUi :. ad tempus ve-> 
ro quo Kadius AS percurritur a corpore labcnto- 
ex qniete ia pundo ipfo circumferentise A , erit 
I Jf*8 J. ] ut circumfeventia ad cadUiiQ. ^ hoc^ft ut 
(p^tia Jpfa ^rcurfa ^ 



CA- 



De Corportsm mem curviUneo^ Cfc. 193 

s • 

-G A s u s . in* 

Pefcribuntur Quva ^ quis datis punElo ^^direBione 
ptojeHionh petcurtuntufa mohili prejeSlo ta vUo' 
citau quam acquireret lapfu ex quicte in eodem 
punBo projeElionis ufque.ad diflantiam a centra ^ 
cu/HS quMtatum minus fit- quam dimidium qua- 
dtati data dijiants£ projeSionis . 

§. 286, FJROjciatur mdbik in dato pun£lo A pj^ 
i fecundum datam direftionem AP _^* 
cum ca : velq.citate qu,^Jtn acquireret in eadem 
viriu^n* centripetarum lege lapfu redlilineo ex 
quicte in^eocletii ptuidlo projedlionis A ufqnead 
datum puatlum G quod diflet a centrb virium 
S intervallo SG cujus quadratum minus fn^di- 
midio quadrati SA«. 

Fado^SA*— zSG* • ?G*V .• SA* • SR^ , & 
potita re£^a $R. perpendicularl a^ SA in pmi* 
<So Si- conftan ex demonflratis §. 86 , velocj ta- 
res in pundlis qufbuslibct A , D corporis n:iotu 
reflilined cum, data vclocicate in pundlo A aut 
4d centrum S cadentis.. per AS , aut furfum im- 

AR DR 
pulfi, eflfe inter fe ut — * ad — — . Si igitur 

^ AS . D§. 
in. hoq motM reftilinco fucbatur quodlibet 'pua- 
clujn D five Ajpca five iafra. [proje(9;^[opem. A 9 
c.^itroqu^e S defcribatur pec D arcus circularis 
DB , qui fccet curvam qua^ a projeflio defcril?i- 
t^ur in pun6lp B, ubi eam^^angatredla BQ^, cui 
lit ex centro perpendicularis S.Q., quemadmo- 
^umSP fiipcr data direftione AP.; erit(§,i8o) 
velopitas in A ad vclocitatem^ in p , hoc eft 

AR DR . .1 
. . -r-T" : : SQ ^ SP , five ( fimjendo qua- 

AS DS ^ 

*N ' ■ ' dra- 



td4 JLiher Stcundms 

SR»;tSA» SR» xSl^ 
drata omniittl iermtlioruin -^'■^^ " _ i ■ 

SA» SD» 

$« 28t. Si cii;6 ^mnatur dats; SAsoa ^ SP=: 

h'^ SRs=c , & indetcrtniiiftfaB SB-nrSPtsar ^ S^ 

cc^aa cc^rr trcpp^rrp 

ai rr rr 

ccbb-+-aabb 

. Quod vfi (iac SA (a)i SP [b] ::| 



't I fc 



8a 

AR [ v/cc-*-aa ]; ad quartani^ qtrae brcvitatis 

ccbb^-aabb 

gratis ponatur ti=: n i «rit im=::: — * ■ ' , acta* 

a^ 
ccpp->-rrpp nnrt 

que .— = im, & pp=t=:^— ^ . Si 

tr xC'-^ty 

porrd radius Sb infinite pro)dimus radio SB, 
"eorumque drfferetttia btn:tt=idr ^ & Btii=::dT: 
eriique Bb» (dr* -»-dyi )j Bm* ( dy» ) : : Sfi^ 

Trdy* nhtt 

(rr). SQ? (pp)=: — : quard ■ " ^' " ^ ~ =: 

dr* -ai-dya cc-^-rr 

rrdy» .' "dr 

,• eic qud colligitiir dy: 



dn -4-dyi V rr--nii-*-cc 

in quo valare tilcmenfti dy advcrttpiidum eft. 
qu.^rtticatern n efle ^oHe ^cl niajor^m , rtl 
iscqJAlettii vtjl tninorerti quarttftatd c; & prom 
triici "hac hypoiheli tres t(Tfe cur*V.ts, qutti a pre 
"l^fto defcribantuf tialtura divcrfe. 

y. 282^'Etic quantity n aftjtl^lis qiiantitati < 

'(5R ) , quotres! atigulils projcaronis SAP^agqoa 

tur an^ulo SARi iii hac ciiim hypottrefl tmt 

•gtlte teftangula SAP , SAR eriint tittiilha , J 

SA ..SP : : AR • RS: cumquc fadutn fit SA. 

SP 



]be Corpoimm m<M xurvjlineo y &c. j^ ' 
'S^ : .• AR . n; «rjt ja;::;;=RS (c) .. Qiiod .fi;an«» 
gUlus projcidi^jpjs S^hV mijw fiJ Anjia^o 5A11 ; 
r;atio Sa V 5P (jfcM *:^tio ^^ ^ 41 ) ^rit ^infl[r 
iratior^ AR ^* RS; ac pr^ipdc >qva,ttt!jtas jD.m^- 
for ^Sf feu c). Si ijcniiim yif^ulus pf-6je£lib- 
nis 5AP minof (it ^dgulo ilAR^ s:nt li ^y;u>t 

SRtc)v 

Cuih itaque vcAt SR. ^iverfa e(fe poflic pro 
diverfo gradu velocitakk, (§. 280.) ^lia in hoc 
tertio cafu niobile pfoje^um faq]^nicur hi da- 
t6 pUndo k: boAatur datl effd ifai^u^piti^i ve« 
IbcicaS) hoc eft cUftdceda SR, datufque pMn- 
de ang^luj^ Skik i ^ ■WM q ite dcrenMcvSj^ «iir>as ^ 
qui a prbjeSo ptrcq^runtiir five angulus pfojc- 
clionis SAP fitipajor, five aequalis, JivciJriidOi* 
daco angulo SAR. Id ve'ro claricacis |;t'atii in 
tres arciculos diftu^exaUs^ 
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A it t I C It 1 V -S X. 

^w285*,C^t' jpricib at^guJjus jfH-oicaionis S^P 

.0 m\9^ .di?to aogulo SAR . Cumque 

faam njuj$,2p .) SA ;{^) , .^P ( b ) . : AK 

( %< cc r^^aa . n ; eril (" /. 282. ^ H .roa|or 
4uaai SR,(c)i at Ycr0 11x211 jeric itmior qiiam 
RA, 4u2lndbquidcm SP non pottft cflTe minor 
i^^ bA: Poterit .ferao ,C3C aliqiio pUnflo Mr«- 
«« SA diici ad pundtuitt R,re(^MR;?=:il^ eric- 
que MRi -^KjS» i hoc eft inn — cc = MS» , 
« pofitd brevitatis caii(fa M$ :=^ ^i 1 eric 
ndr 

V " =^, hoc eft (p^r^tapho28r.) dy=s 

Adr 

V rr-«— mm 

N 2 Por* 



f 9^ £/^fr Secundum 

Porro Gcntro S, interyallo SlVl'dcfcribatiircii 
(:ulus MOL y qui fecet radios SB ^ ^b , in pa 
ais V, u; ponaturqiie clemcminn pcriphfii 
Vu=:dz: crit SB (r). Bm (dy) \: SV(ffl; 

mdy mndr « 

Vu (dz) = = ^ , five =< 

mmdr 



^ V rr .^tiini' » ' • i 

Hoc diflferenciale y — *' . ' ' / ' ■ rodnci posi 

r V frH-mra 
ftd diflfej'cntiale arcus circul^ris fuppgncnclo r: 

mni * • ' '• -^ • • • 'nidr 

— — — - — ; reperietur cnitn — — •- 

mdx 
— — -^ — "— , quod eft. differentiafc cjiitt 

, V mm— X3C , 

pcripheria* MOL defcripta? radio SM (ra).l 
quidem fi ex qudlibct pyn6|o Yducatur ad4 
rhetfum SiVt ordinate YX, qu'aELpDiiatur:=^ 
& ex eodemr puad^o Y ducatur tangens TD 
qu» occurrat diametro SM m [D i erit SO' 
SY» . mm 

r , & difieremia i 



^^ y mm— XX 

tndx . 
parva arcus MY erit =r — ^ — ^— .t 

^ ., ^ v; inm»-xx 
Quoniam iguiir Vu, feu dz' spquitur (ut 

n mmdr 

pra didlum eft) ■ — x "~~~" i ^^^ 

^ ' >/ rr-mm ' , 



De Corporurft motu curvHineo j &c. 1^7.. 

. n . max ^ . ■ ' ^ . «*ij^ 

qzrri-^x'- " " ^"" ■ : atque acJeo horirni dit-*'^ 

m / -— 

. V mm— Sex 

rerettcialiuni fummas sequales erunt , fcilicec 
II . ihdx . n . . . 

m , /— ' 1- m 

V mm.-:fcx 

Eft aucetii z arciis circularis OV *, fuhipto 5ni-» 

tib a pundd cjuodam fixoQi qlibd dctcrminah- 

diiih <rit \ E^o OV=±A V J^IY ; & rat M S ] .rt 

■ ^ ^ m • *• - • ' • •*■'- 

XMR) ; : MY.OV:quoT^6fo,ii inreaaSVpro: 
dudla fuipatur SB±=SD (r) , crit B pundlum 
criirvie quaelfti qu^ i "projcao d^fcribitur . 

Dete)rminatuf vero punautrt O est eo quod' 
curva quaetita tranfire debet f)^r datum jiuncluni 
iprojcftionii A : quare li ex feb {iunflo dacatur 
tangens tirculi AL, fia\qt!ii ut MS •(tn)ad MR 
(nj Vta arcus ML adarcum MO, ent p.un<?li\rA 
O Initijini k quo farrii debcnt Arcus circalarej . 
indetcrtninari O V , OM &c. 

Synthetica trgo^ conffruftio '& deirtbiiftraWA 
hu^us problematis Ita fc haBA • 

y. 284. Pbnatur primum pVojedio AP perpe'A- 
dicularisi hoc fcft angUlus projeftiortis SAP fiVFi^ 
reftusi in quo cafu cbnftrudlio pl'oBlematib eV?^ 78. 
hujufmodi. - ^ 

Centrd S ihtervallo ,SA dfeTcribatur circulbs 
AVC, tumprodufta SA in infinitum, tk quo- 
libct ejus pundlo D diicatur DE tangent circu- ^ 
lUm in £, fiatque ut SA ^d AR ita ^rcus AE 
ad arctLm AV^ & dufta per centrum SVB fu-' 
inaiur in ea SB==SD, .erit punftum B in cur* 
va.^iiaefita qlise a projc^o perciirritur. ' 

§. 283, Siquidem potitis ii^ qu^e §. 280. AV^i, 
fuiiti cUrvSB /\B proprietas ea efle debet , Ut 

* N 5 da-' • 



if9 libet Secuniu% 

d^ifiis perpcndiculis $Q y SA fuper tdDg^oeilii 

in punais B^ A; 0t SQ.*. SA : : — , - 

AS K 
Ea Tcio proprietas. p^rtinet ad' curvan^ ftp 
(leiciipnon ; qaod ici^- demon^ftteti.r . 

Sbmpt^ Dd infinjcp parvai diicaxur exdtai 
sens dc:9 fadoque^ mi fupics^, SA • AK 'r^ 
AU) duc()tur Suh. mfinice. proi^iins^ 9d &VBJ 
centre S inter vallo $i defcri^atur arcus cip 
dbm; erttque Bt> elementum curvas.^ quodpi* 
dudum dabi( tangentem BZ^y ^uiuslducatucM 
tangc^tts SZ ad SB perpjcndiculfirris^^ kemprodil 
can(Qr $,E^ $e donee occurraiif; iu T ^'? 
&3t AT tangend (ticculum in punflo A •: ^ 



q^c ST==:$D==:SB , & $t==:Sd=:Sb , aiquc 
fi cet^itro S dcfcribatur arcus tn* eritTo=^^ 
QuiKus. pofitis. radius SB cri^ ad fubtangenKJ 
SZ ut; Bnj ad mb^ hoc eft in ratipne <;omp« 
ra ex duabus. ratioflibus> fciliccc fit&} feu Ti 
ad at, & n( ad 19b. y quariini radoouin pnji 
Tq ad at (ob fimilia tnaiiguIaTnt, TA$)^ 
dem eft qua TA ad AS,- & fecunda xm\ 
ad bm (ob Sc=:;=:$b , & Se = Su ) cadero* 
qua? Ee ad Vu, five (quoniam ex. conftruftji 
nc tam arcu3 EA, AV» quaiti arcu9. cA,^ 
funi; inter fe ut SA ad AR ^ adcoque io ca<l« 
ratione erunt etiara eoruiadem arcutim dift'J* 
tiap Ec, Vu) eadcm quae SA ad AR^q"** 
rauones TA . AS, & AS . AR coaiponuM« 
tionem AT . AR ; eft ergo rarfias SB ad w 
tangentem SZ ; ; AT ♦ AR : ^ quadrandctc 

mino$ ac componendo erit SB* -+- SZ* ( BZ' 1 

SZ* .• : AT* H-AR^. AR^ ,. eft autem Aj 
^AR* =:AT* -+-AS* H-SR* =;= ST» -+SK 
=:SD* -+SR* :=^DR» crgoBZ* • SZ^::P^, 

AR*. , &BZ . SZ fivcSB . SQ:; PRA' 

Cum* 



Pe Ccrporum mtau eurviUfteo^ O'c. 199 
Cuivquae ratio SQ^ ad SA compoftta (it ex 
Cluftbus ratiooibus SQ. ad SB, & SBadSA^qiu- • 
r^m pri«a SQ ad SB ^Mciii eftqqaeARadDR, 
vci mpx demonOr^utn eft; fecuiida vero SB ad 
SA ?ade» quas SD ad SA ; eric proipde SQ. • 

- ^ AR PR 

^ , AS DS 

Quod futnpfitnus dempnftrandum • 

§. %8^ Poceft hie* ^QOtari , curvas hu)us cdm- 
(lrttdi4>iieixi« pen 4i^fe a ^onftrudlione curvaC: 
^afus primi JT. z^fhi nift in ^6 quod ilia ope h^" 
MrbNol^ asquilaiiera;, ha9€ yero pp^ circuli defcri- 
picur: nam qt^od^ ibi iifurpayimas fe^lores hy« 
perbolicoff, hie etiam ufurpare pocerarnus fedo- 
rets circuiar^s; verum raciafedorumcircularium 
ASE, ASV ead^q» eft ac ratio arcuum A E^, 
aV. SpiutiiQ eciam pFobleim^i$ ac demoaftratio 
(imilis oi^^inq eft cams primi • 

§•287. Cum radius quilibet SB adrubtangen- 
ffoi SZ fit (if.2850 ut AT ad AR; inde fit 
Ut in pun^ curvae A ubi AT eft nulla, adeo- 
que ratio AT ad AR jjft iatirii^e parva , fit e- 
J^xom infinite parva ratio radii S^i^d fuam Tub* 
UQgcntcm i adeoque t.>n^ens ci^r^ae in pundlo, 
A f rii* ipfi radio SA perpendicularis , & pua- 
£lum A vertex cutvas, feu perigasum hujusmo- 
tu$ curvijinei\ 

§•288. Ac cum ubiquf percoo^ftrudionemcu^* 
vaa fieri debeai; ut SA ad AR ita arcus quili- 
bet AE a^d AY, & fecanti SET asquaiis radius 
SVB Aimi debeat, ut hab^atur pundiun curv$ 
B: cuj?ri.que radius quibibec SB ad fubtangen* 
tern SZ fit ut tangens circuli AT ad reaant 
conftantem h^ : inde fccjuitur ut fi pro arcu 
AE fi;imatur <Juad.rans. peripberias AC , fiarqae 
ut SA ad AR ita quadrans AC ad arcum AVL, 
cum in hoc cafu fecan^ quadra ntis SCK fit in« 

N 4 fini- 



finita atqae paralielA ^ sgqualis tangetttt ATlt } 
eric radius curvas^SLF intinicus & squalid tan- 
genti ATK, atquc «deo fubtkilgens' qu« radid 
infinite SLF correfpondet fcrit ^qudiis^ rc&at 
conftanti AR;.' -8i» ergo nidio SLF dttcdtur in 
punfto S pcrpendicularis SY=:AR, &ex pun- 
eto Y rcdta-¥W paraUda raiio Sfs'^c ST 
fubwnoens radii infiniciSF, & YWcurvae afym- 
ptoron. nr * :., ' ••• ;';»"" '^''^ 

f.289, Curva faaec^^ddem' ^tt at "ea'qviaal per 
ellipfem defcribit ck Ne^tohus 4ibi n Prop. 41; 
coroU. 3. verum ait dcfcribi ecram A corpore vj 
centnfuga impulfo, ^iiod cafai noftra tottveni- 
re hon pdteft (§. 152.) cUm ha^c cUrva codcava 
lit verfus centrum viriuin. Si tameh ratib cbn- 
flans SA ad AR fit ratid m^jofts inasqualitacis 
(.quod advertere debuiflet Newtonus) dliaorie* 
tur curva, qua erit verfus centrum cotivcxa 
& vi ccntrifuga dcfcribetur . Vide infra Seftio^ 
ne II. §.326. ^ 

jf. 290. Eadem jetiani eft ciurvi hfec ac ea quant 
defcribic cl. 16: Bernoulliu^ in aftis lipf. an: 1715 
menfis martii §.69., ubi fie ait applicaridb* eju5 
verba ad hoftrAmfiguram,, P6r centrum Viriuni 
quod tit in S du&x reflae pro axe iilfcrvien- 
ti Sl? a^atUr intervallo arbitrarlo parallel 
XM; deiti ceritro S deftrri'pri^ arctibus con- 
centricis FI, HB, gb &c., quifinguli adpar^ 
^, tern fuam a parallela XM termiiiatatn ha- 
„ beant datam aliquam ratibriem conftantciil ; 
,, nimirum uc Ik a . b :• : FM . FI / .• HN : 
j, HB : : gO ; gb &c. bcictur curva TBbA...; 
&c. Curva hsec , ^inquam , dkdcfn eft ac nolii^ ; 
Siquidem dufto . eaitremo curiae noftrae radid 
SLF, quem §.288: dixihius eftc irifiilitom , ei- 
qne ad angulos reflos in centre S re£la SY=:3 
AR, quae fecet circulum in X, & txpunflo j( 
rcfta XM parallela radio SF , five afymproto 

YW, 
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Ve CoYporum imtu' tun&lheo ^ O'cl 2Qir 
VW, iumatttlr qiiodlibet €Uffvai>tto^s {midhimii 
B, & centro S, iotervallo SB d^efcribattirarciis'* 
BH9 <)UL occurrat radio infinuo SF in H > &n 
parsdleias XM in N. <iucacur eua.m fccans ciil^:. 
ciili ST asqualis radio r SB feu SN 4 Eruntque*; 
triatigula SAT » SXN finuiia , namque ')p%xrcv^ 
angulos reftos habenc e|:ian) lacera SA , ST xr'. 
q^aUa/lateribusjSX.v SN ; adgulus ci^d AST 
eft /aequalis anguiOiXSN; qul.asquales.angttli fiv 
demantur ex >aQgulir redis. AiSG^ "KSL ^ rcma^T 
neimoC; ^quales ^ngulL CSE, LSf^ live aoquales; 
arciisrCE , Lf . Quibos pdbtis cum ex nofira* 
xfcJafttiAionc.(:§<.t88i) cam areas quili^Cv.Afi/ 
ad AV 5 quarfi quadrans peripheriae AC ad ar- 
curti AVL fint in ratioir*- tofift^nri SA ad^AR> 
Yeu SX ad SY; itt eadcm rariofie avrtftanti eriirnt^ 
emtn i'lldram arctium diffefentrae ; fcilictt ar- 
eus C&tftVe lAs aii mox dcmohftraram eft y 
ard -arcum 'IV', feu arrris HN ad arcum H8 in 
ratione cotiftanti SX ad SY; at in conftriiaib- 
ITC berrtouUiatia . . •! 

^* 29V. QjEiantitatiii ergo i & t quibus Brfr-i 
fiballi\js e^cpriittit rdtionem eonftantem aitutttil 
FM.'Fl! ; :HN. HB /r gO; gb &c. fuYit retft*' 
^SX, SY , liti^e 5 A , AR ^ qu^ dcterftiinanttiV 
ex data velocitate projeSionis - fuxta cOrfftfil-^ 
tHoffem ftobis f. 2*«. * explltatam • hiifiirum 
11 vctccritai •projeftionis ih date punfto A ea^ 
^onacdr i quafti mobile acquireret l^pfu rcdili- 
heo ex qukte in eodeni puriflo 'projedlionis A 
nfque ad pundum G , dumfnodo quadratum 
SA majus lie duplo quadrati SG , fieri debet 

8A* -:u %iG\ . SG* ^; SA* .. SR* . Ex quo fit 
ttc quo .major eft velocitas . pro jedionis , feu 
quo major lapfus redilineus AG , eo magis 
^unfium Racccdit ad centrum S, eoque magis 
ratio niinQris insqualiUcis SA ad AR ad sq£ia« 

lica* 
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Ihao^^ acced&t;^ & & AGas AS., hoc eftfi moN. 
tor prbjiciatur iii pundo A- ca vefe^itace quan^v 
acquir^rpti UpTv; remilin^o e|c qqicte io A mquq 
ad* ^Btniitt S ( qu2 c^ iFdo^cas iafinica J. 8 r.) 
pnoAum R coovttM^c cum ccntno S , & AR 
carpi AS y fm 9U10 ci^^ coaitru^o oroblemacta 
jr> 284. dabic pto; cur^a quas a projoep dcfcrihfr- 
tur , i^4^>n:ip$iin,APqu95ft ditc^io prpjeftionis, 
etiainfi aiig^jltts>prQJe^Qni$,aan fie re^s ut iiUig* 
77* yk^eyecTa quo mraor rfl velocii^s prQJ(e£lioais 
( dufpiBKido noj^qociecretcac , utduplum ouadrati 
SG fuperet qnadrajDum SA ) eo magifi, pundlum R a 
^cntro $ recedeii , iQinon|ue cyadi^ rauo AS, 

ad AR .• Et fi zSB* =3c §iA* , hoc eft ft mo- 
biie projiciatur in pifo^ A oa yelocjtacequam 
acquii;^rcc/ in eodem^ puQ^ A lapfu rediiiooo^ 
tpc iafiffiirai diftamia » uc 10 ca(U IL ^. 271 ^ 
(Hm^oni R iafinite diQabit a centra S. , & ra* 
tio, AR « AS. ^ric infij^ita ,1 io quo cafu fi^ a»-^ 
gulus proje^ionjis Qc^ redus cop^ruAio^ proble- 
ipam, f.^ 284. d^bic circulum ipfum AVC ; oui- 
libec enini a^-cuis 4^V babebit mioiiam itibnj* 
tain a4 arcufi^ A.E q^ ^nc infinite parvus , ac 
proia4^ omnes Qurvse radii ^ ^squales erua^ 
iradio circuli $.A ^ 

f. 392.. Hinc patet; curyam AB. eq minus cif* 
ca Q^iitruiiii yirium S circamflcAi , qvip, maiori 
Y^lpcicatc^ corpus proficit-ur ; iiquiden\ cum ex 
conflru^ione ( §•. i^*. \ tiacicndum fie iit SA ad 
AR ica quadrant circut^fereaciaB AC act ^t'cum 
AVL ad habendum ultiipum curva ladiiim 'wr 
finitum SLF , ultra ^iiem curva non progredi- 
ttir , qgo minor fuerit AR , feu quo major>o* 
locitas prokdioDis , ^, ininor evadic arcus 
AVL. 

3 

Sit exempli catt(& SG^ s=: SA' ,ertt 

7 AR 



D^ Corpofum motu curvitineoj &c. aay 
^R == 2AS , live SY = 2SX > & curi^ 
^BI iflcfictur uti in fig: 79, ubi AS, LFun»Qi 
re^am conftituent quas eft a^is curvas , YW , 
yw ax!i pafaftleige^ ad diftapti^m SV five $y dii<- 
plam SA funccurvfB afytpptota , & curva doo 
(labebit (iitii^ia& aequalia cr^ra ABI, Abi, quo 
rum alteruiH ^BI defcri|)ic mobile projeaum 
diredione }^P ^ alterum yero Abi projeSinBi 
contrari'a diret^ione Ap. 

Sit ixism AR=;=?AS , five SY?:^3SX(qae4 

?cci(li? auandb §C* ?=-'*'«^ 5 A* ) <;urya ABI 

17 
procedet uc in fig; %o , )i?bebi^ fiitiiiriin^ a yer*. 

fice A ^uo a^ualia ^rura A^I 9 Abi, afyn^to- 
W vcrp YW , yw, giiap MH^m re£^m coiifti* 
tuent \itrimqieiie infitiif9m pro ^croque Qrure axi 
ASY perpendicul^em , e^rgue a ^e^^m dlii^Q^ 
(ia SY ^ft triplsi f^^midi^iQ^ri SA^ 

Sit AR^ 4AS ( gd^oqueSQ^ ~.*-^SA* ); 

Gurva Api erit ut in fig: 81 > ubi utrum^ue 
crus A^t vd , ABi , i&^egnini ^^mm qrq^ 
antrum vif ium $ conficif , 

Sit SY=:i*.^^$X: dvrva ABI %nt ^t infig.- 

82 , in qua aiterutruiti cronim cunrae ABI , 
vel Abi non imcgram peripheriam drculi ge*- 
tiitorii( ^ fed tantuin decern efcisdem parses di|Q« 
decimas amNt* Et ita de aliis, 

§. 2931. Notaddum igitur eft , Curvas btfce 
duobus iimiiikifiis & oequatlibus criiribu$ c^mine^ 
ri, eadetn enim codftru^ioii^ ( §* 2S4») , & ab 
eodem prpjedo hide inck a yertice A defcri* 
buntur, ABI, Abi ; quas duo crura a ducybus 
ikfymptotis asqualiter a centro virium S remo* 

tis 
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W« dauduntur YW , yw. Centrum S eft velui 
ti umbilicus , & re£la AS centrum cum vcrci- 
ce A conjungens produda ex ea parte ubi cur- 
via extenditur^ eft axiis , quippe ipatium curvi- 
lioeum^ ordinatafque, quas perpendiculares ha- 
bere poceft , ajqualitcr dividif , perque curvas 
nodosili qui (but ) ^ ac per pun^lum ubiarym- 
pcota conveoiynt tranlic ; qn^re minus proprie 
a ci: Berriouilio pro axe auiimitur dQuremus 
cjacy* radius kifiniru^ SF. Eft vero haec curva 
al^eBraica quoties ratio cbnftans $XadSV(quad 
in conftru&ionb curvae eft ratio arcuum circu- 
larium ) eft numeri ad numerurri ; fecus vero 
fi SX & SY fine ihcommenfurilbiles erit tran- 
fcendeni cprva. ; ; . ,. . 

§• ^4' Quoniam afxmptoton V W eft femf* 
fia.jier paralielum(§(. 288.) radio infiniio SF qui eft 
g^/pottrcmui radioram in. curvsB brachio ABI , 
* quemadmoduni aliiid afyhiptoton y .w paralle-: 
lum eft CDiam fuo extremo radio Sf ; inde fit 
ttt ahgultts - WC^ iib alymptocis cptiiprehenfiis 
aequetur ingulo comprehcnlo a radiis illis FSf; 
fltqui est conftrudlibne curvae (§.,288. ) ad, ha.- 
Beodos radhos SF , Sf , fieri d^btt ut SX ad 
SY ita quarta pars peripherise circultris ad ar- 
cum AXL, & ita eadem quarta pars ad arcum 
Axl : quarfcut iSY ad SX ita fumm^ dtiorum 
arcuum AXL, Axl ad quartam pcripherise par- 
tem ; Ex jquo^eocpUcandum eft qupd cl: Ber^ 
ilduilius ait ioca citato ^ angulum ab afympto- 
tis coroprehenrom efle ad anguluni te^uai ufi 
2SY ad SX ; pro inenfura cnim ahguli afyni;' 
ptotici WCw , ()Ve anguli FSf coniprehenii a 
radiis extremis fumit fummam dUomm arjcuun^ 
AXL , Axl. verum menfui-a aoguli FSf eft dif- 
ferentia inter fummam dutprumarcuiun AXL j 
Axl y & iutcj^ram peripheriam totiirs' fumpcainr< 
4uotie9 nccefte eft nt di<^a difi^r^niu nob tit 

ma- 



De corpoYHm rnotu curvrtineo, &c. 20 j 
m^yoT femiperipheria : Itaque ^um fqmma ar*. 
cuuin AXL , Axl tit ad integram pcripheriam 
ut 2SY ad 4SX ; ideo toties fumcndum eft 
^SX quotics neceffe eft ut ejus differentia a 
^SY non fit major quam iSX ; haecque diff'^-. 
rentia cri^ .^d SX ut'angulus afyaipioticus ad 
an^ulum refturp, 

jr. 295. Hinc in fig.': 79. ubi SY === 2SX , & 
in fig: 81. ubi SY = 4SX , & generalitcr u|;>i 
SY ad SX fe babpt ut numcrus par ad unita-' 
tern , adeoquc 2SY ad SX ut numerus pa,r du- 
plicatus ( qui proindc^per numerum 4. dividii 
poterit ) ad uni'tatcm , angulus afymptotfcus 
erit nullus , & poftrettii radii SLF > Slf inter 
fe congruent , yn2(mque rcftam' cum axe con- 
ftituent , ideoquc afymptota erunt parallcla •^ 
At in fig: 80, ubi SY=:5S5c , & geBeralitcr 
quotiefcumque SY fit ad' SXtit numcrus impar 
ad unitatem , ideoquc iSY ad SX ut numcrus 
impar duplicatus ( qui proinde per 4, divifus 
rclinquat 2. ) ad uriitatcm , radii SLF , Slf duos 
angulos rcftos comprehendcnt, unamque i^eftam 
conftituent axi perpendicularcra , fimilitcrquc 
afymptota in dircftam pofita erunt , eumdem- 
que afymptoton axi perpendicularem hinc inde 
infinitum pro ucroque crure conftituent; 

§. 296, Quonian^ ( /. 294. ) 2SY eft ad 4SX 
( live SY ad 2SX ) ut duo arcus fimul AXL , 
Axl ad integram peripfaeriam , qui duo arcus 
AXL , Axl totum curvae ambitum comprehcnT 
dunt , qiiapdoquidem radii infiniti SLF , Slf 
funt poftremi pmnium radiorum qui duci pof- 
funt ex centro S ad curvam lAi : inde fit mj 
quoties $Y continet 2SX , toties curvac ambi- 
tus cpntineat integram pcripheriam . Curva er- 
go lAi priufquam definat in afymptota tot gy-^ 
tos integros circa centrum. S oonficicc qu6t; 

funt 
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SY 
fiint unicates in * • ■ - ^ ' ^ ^ uti afferit cl: licr* 

iSX 
nouliius locd c\W4S* , ^ 

I*, itqy. tiaAenu^ iti fynthetica demdndratio^ 
DC plrojedioo^m cbrpoHs fecinuis perpendicular 
Ir'ig.rein .Ac (\ in piin^lo A projiciacur ie^unduoi 
77* 4i<tA»onexxl AP r^^^ At' dircclibni centrali A% 
ii|£lii»dtaa3 ^ ita tameii ut ( juicta hypothefim 
hufus primi attic. /. ig3v) imgulus projeflionis 
.SAP iic .major daco togulo 5AR ^ adeo<)ue fa- 
.$D ^A ad perpendiculum SP uc AR id x]uar- 
Uib propok-tibqaleitl ttM ^ ha^c applicari jpoflic 
^x pitoao & .ad puodum aliqaod iVl re^bs AS.' 
Tum -cetitro S ioterVallo SM dercribat;ur ^ircu- 
JUs ^ i)Uem tatigat in .L je'^a AL dudla .tst pun* 
£lo proje^ionis A ^ fiac^^iie be SM ad MR ica 
.arcus ML ^tdat-Qum MO ^ erit pub(^ianl O ver- 
tex curvas OA quae4 PrqjeSo^.el'curricur^ quag- 
Cjue.eadeill 4:ft q^,irupi;a ^ eadetnque conftrii- 
ttioae ( /• 2^4. )dercribj[cur^ quiu^ circuits ge- 
Hitor eft OMj^ Tikiio cdniiaosSM ^ ,MR. ^['^ax!- 
.fit vero Jq^c cui^va per datum jsiuhdum^prp^d^ 
fUams A\ quaDdoquidei^ fad[uin.eft at SM ad 
MR i(a arcu^ ML ad arcuoi OM^.& re^a IVIL 
tacigit circUluni id ,L ).' it^ol tanget dacani di- 
itr^lioneni A'P ^ quandoquideih faaum eft utra- 
diusSA.adperpfendiculHcn^Pita ^RadMtt, qu^ 
.eft ( §. f%854 ) regjula tamc^tiiMiil hiijas cury;^; 
J. %^ Qm minor qft a^iig^liis j>roje($ioQis 
Sap ^ fell quo minor .pejfp^diciiiaris SP^.eo 
jxiinorf^erit ^uarta iJJa proporcidnalist kM 1 jaii« 
i9oix)Ue iemidiamecer SM cifQHli genicoris y .mi- 
,t)or eiiam ratio conftaQ^.SM ^ lytR^ (eu areas 
ML , ad , a.rgum Md i ac . ptt^t ..p]m:es ^gyros 
.^Irca .centriim S cctfifidet cUrva ^a.pjiin^o picb^ 
jeiSioujs .A ufque ^ ,v<rtjc6m * Quqd <i 41!- 

gulus 



De C»rporum imtu eurvilineo *, tyit 807 
gulus projediionis SAP aequatur daco.anguto 
SA R \ punQuin M congruet cum ccntro S , nul« 
lufqiie crit circulus gchrtW^ ^, quo curva dcfcri- 
bi poflit : divferft igltik^ erit id hac hypbichdi 
curva qusi a Prbjedo defcrtbuur -^ quam modo 
articulo fecundo ihvsftigabifnu^ ; 

^- 29?i Pcviit^ conftruftione ^., 285^ ob fimi* 
litudinrat CFKaflgutorum, Tnt j TAS , crit Tr.Fw* 
Tn : : TS\ TiA» Item Tn , fcii Bm. mb .• > Bl 78* 
SZ \ feu ( §• 38y. ) : i AT; AR. Fi^o ex sa^v^ 
crit Tt; fnb:: ST C icu SB ) * AR 1 acrprcmi- 
de redangulum SB«mb laequald. ro&aii^ulo 
AR^Tc ; & diintdilim re^an^li SB)(tnb ^ 'hoc 
eft triahgulum feu area infinite paWa fiSb a^ 
qdalis refiangulp dimidia^ AR ih Tt •' fomiita 
ei^o afi^rutn fiSb ^ hoc eft ^rea ASB axe SA 
-l*adio SB , & curva AB Cc^reheufi ^ ^qu^tur 
fumms reiElaiagulohim difbidia^ AR in Tf^hoc 
-eft r^3angulo dinudids AR in brngeAteid rcircuo 
li ATi 

^. 300. Cufh ergo ttaipoi^ ^dlorus ;«urvilinci 
ifint ( §• 153. ) propbrtionalia ittis^uas m^- 
le ridlis ad centrum dudisdefcribic: eHtproin- 
^e. te^ipus pe^ cuihtat arcum qbcmlibet AB 
(^ fumpto initio a vertice A ). proportion ale r^ 
languid ARxAT , five ( ob AR-conftantemJf 
.proporci^Mudetangeiiti ciffctlli geliiceris A^ilK 
quadvatuni teniporis per arcum A^ proportion 
hale qUadrato tangcntii^ AT ^ feu differentia 

Jiiadratorum St* ^ ^S ftu SB* ^ SA* • 
Vide ^i. 269. .Alias tempprum # -& velocitaiun 
pnaporcioues ^ iquas -ex di^is ^olU^i poflun^, (Ctt* 
rarfis icAcnibus. invdfligasidas^feittiqifttmu^. 
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§• 301. T^Ofitis lis quas S. 280 , 281. ^ & 282 

X dida func , (it ^tngulus. projedltoais 

SAP squalls dato anguio SAR : eric in hac by- 

.77- pothefi dy=:i: — f- , five c=— * = Axhtan- 

r dr 

genti : Curva ei^o. qus& a Projcdlo defcrlbitiir 
erit fpiralis hyperbolica, cujus fubcangens asqua- 
tur veSkx canftanti SR (c)« 

Ut vcro curvac hujus conftruflionem metho- 
•do a nobis in fuperioribus ( /; 283* ) adhibita 
inveftigcmur , defcribatur ccntro S , intcrvailo 
:C , hoc eft SR vel Sr ( pcodnda niifairum RS 
:ufque ad dacam diredionem AP ia r , ob an- 
galos SAR , SAr ex fuppofitione asquales ecit 
SR=:Sr ) circulus ROr , qui fecet radios in- 
finite proximos SB, Sb in pundis V, u; pona- 
turque elementum peripheris& Vti = dz , . eric 
SB (r). SV (c>. : Bm ( dy ) , Vur(dz ) = 
- cdy cdy 

^ — , & pofico/loco dy ejus valore -r-?^ , erir 
r r 

ccdr ^ cedr 

flz =: ; ideoque $. dz == S» ■■ ■ ■ , 

rr rr 

. cc • ' SR* 
hoc eft z == — = —— . Eft aucem z arcus 

ciiKiuli OV fumpco inicio a pundo quod am fi- 
^GD O , ^uod pundum decerminatur ex eoquofi 
curva qusfita : crantire debec per datum pun- 
dum projcftionis A , ubi radius curvae r eft 
ipfa data altitudo projedionis SA. , quas pofica 
fuit = a , ac proinde arcus 0!K qui ab eo ra- 
dio 
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CC SRa 

dio abfciiulitur «ft i— — r-^ sac •' 

/ a SA 

Synth^cica ergo conftrudio & demonftratto 

it^ ie babeCv 

§. 302. Ccntro S intervallo SR live Sc de- 
fcribacur circulus ROr, qui fecet datam pro}e- 
^ionis alticudinem Sfi ( produdam fi opus eft) 
in pun£b X,,ex quo pundo AimaturarcusXO 
tercius proportionally poft SA, & SR,- tumdu- 
Gto feippcr initio a punfto 6x0 O , fumatur 
quilibct alius arcus OV, & in radio SV ( pro- 
dudo fi opus eft ) fumacur SB tertia propor- 
tionaiis poft arcum OV & femidiametrum SR 9 
ita uc (it femper redan^ulum SBxOV asquale 
quadraco SR: crunc punfla B in fpirali byper- 
bolica quas aproje6lo percurritur. 

Cumque defcripto cencro S per punAum B 
arcu circuli BF [ qui occurrac in F rtOx SO 
produdae in infinitum ] fie SB ad SV live ad 
SR lU arcus BF ad arcum VOL, crix SBxVQ. 
hoc eft SR* =S.RxBF, ac proindc SR=:BF : 
^K quo alia habecur hujus curva^iimpliciorcon- 
ftruaio. 

Cencro Sper datum pundlum projedionis A 
defcribatur arcus circuli AE sequalis data; re- 
€ix Sr: rum du4ta ex centro S per pundum E 
reda infinita SBH , ex omnibus ejus pundis 
defcribantuc alii arcus MCi FB, HK &c. asqua- 
les & confentrici. arcui EA : curva K ABCS erit 
fpiralis byperbolica quas a projedlo percttrri- 

$.303*, Nam primo cuni^am banc eflTe fpiraiem 
hyperbolicam , cujus fubtattgenxes omnes srquan- 
tur redas Sr ita facile demonftratur • Radius Sb 
iecet in m arcum BF: cumque arcus BF, bffinc 
a^quales , eamdem rationem habebunt ad arcum 
Fm ; erit niroirum fb. Fm [ feu Sb . Sm ] .* : FB. 

O Fm. 



9- 



2to LibiT Se€undui 

Fm . Et dividendo ac convercendo bni . mB : : 
Sm. Fm, hoc eft { (r-pus^la B , b tint inBnird 
proxima .} bm . mB , tive BS ad fubtangent^m 
SZ : ' BS. BF : fubcingens ergo SZ ef) squalis 
arcui BF^ five, ex conftrudione j redas conftan- 
ti Sr. 

Hanc verd fpiraleni KABCS efle curvatn , 
quse a projcdlo in cafu noftra percurritiir , de- 
monftratur ex eo quod $. x8o. didlum eft , cur- 
vae AB propriecacem earn eiTe debere, uc duiSis 
perpeodiculis SQ^ SP jfupei' tangentibusin pun« 

AR DR 

&\s B, A, fit SQ. SP:-' < — — ; quae pro- 

AS DS, 
prieras pertinec ad fpiralem fupra defer! ptam \ 
Siquidem triangula redanc^ula ASR i ASr firni- 

AR Ar 
lia & asqualia dabunc i-j-^- r=: — ^ .^ itemtrian- 

AS AS 
gula Fe£languia DSR , 5SZ ( qua ex Jconftru- 
^ione habent latera SD, SR xqiialia lateribus 

DR BZ Ar 

SB, SZ ) dabunt —^^1= : atqui -^-^- == 

DS ES AS 

Sr BZ SZ Sr ^Z 

^ , & = — *• : ci^o ^ — . -a-i-i y five 

SP ES SQ. SP SO 

AR DR 
( ob Sr=SZ ) SO. SP .• : — . -*^— • Quod 

AS CS 
E- a - 

Temporum & vclocicatum proportioncs inhac 
fpiraii hyperbolica, ne nimis prolixi fimus, fe- 
quenti articulo explicabimus* 
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A R T ? c V I li s lit; _. 

f. 304. TNEmuni pbfitis iis qua^ difla fuht §• Fig. 
JLr z8o. 28t. & ,^82; i\t angi|li}s projer 84. 
dionis SAP minor dato angijjo SA^^ |ta utfa^ 

fto SA (a). SP(b)::A'R v/cc-4.aa ^/'n^ fitti 
minor quam RS ( c ) : In hcic'^cafu dejcfibitur 
fuper diamctro SR ftr}iicjir|^ulus ,S>JR | ip quo 
ex pUn^o R aj^icf tur chprda ^Np=Ln j €rit<^c 
SR» -RN^ i tjoccftcc;^ — nn='SN* , pofitaque; 

. . , ndr 

brevitatis cauffa SN==nij crit'^^'* — ^— ^— ,Tiod 



i/rr^nn-fcc 

j)dr '.',,. 
fert ( f. 28i. ) dy==--— — rnl .' 

Porrb cJentrb S ii^cervallo SN defcribatu!* cir- 
culus NMC, qui fecet radios infinite proximos 
SB^ Sb in V , u ^- ppLpatutque elcipentuni per 
riphcriae Vu=dzi eritque SB(r)^ SV (^i) :: 

mdy nmdr' 

Bni (dy)i Yu (dz) =1 -r-— == *— ^ — r*-— i 

'V'rrTH-mm 

^c proifide (^Qiot circwi^ps infinl^^ parvus VSu 
mdz nmmdr n m'dr 
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iry^rr-^-mm *** afv/rr-t-mm - 

in^dr 
Hot diflfcrenciale — — — — reduqcur ad 

^ 

2rv^rr-Hmm 

differenriale fcftoris hyperbolici ponendo r =;: 

O 2 quo- 
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..— — : quomam enim creicente r decree 

fcit alia affumpta indeterminata x , erit dr =; 
ramxdx m^Ar mmdxr 

XX •-* mm * 

Defcripta autem c«^^ S vcrtrce M hyperbola 
e<}uilatera MT, cujiH ordinata ad axcmconju- 

mmdx 

gatjum THs=;x, Cirit (f 4oO/~- ; <li^ 

2v/ix —mm 

ferenciak fcftoriV hypcrbolici MST. 
Cum igitur fcaor circularis VSu aw^ucturC* 
n m^ dr » 

fupra) X — '■^ y sequalis ctiam eric— 

* ' ->■; acque adcohonHndiffcrcntialiuni 

2%/xx-' irnii ' 

fiimmsc sequales crunt, fcUicct fe&or circularis 
OSV ( (lunpco initio a circumfcrenciac puodo 

n 

O quod mode determinabitur ) squalis -^ % 

m 

mmdx n 

S.*- — , ., .. ., hoc eft -^ iq fc£|orem hypec' 

2\/xx —mm "* 

bolicum MST, 

mm 
Porro pofuimus r (SB)=; — : cftque 

^xx^l-^pmin 



ex 
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lex. xronicis < dada e^c pun^o T hyperbolx tan.^ 
gente TD, quse ocpurrac in D aki conjugato ) 

SM» mm 

SDssr^r*'^: — — ergo radios !SB xqua^ 

SH v^xx— mm 

'■• * . ■ 

tur redas SD quatii ex hyperbols axe conjuga'^ 

to abfcindic a centro cangens du6la ab e«tre^ 

miuce aflumpci Tefloris hyp'erholici * 

Si ctgo fiat ut SN (fn) ad NR (n) itaqui^ 
libec auumjpiius fe^or hypierbolicus M3Tad fe^ 
dorem qircuUrem OSV,, ducatur^ue ex pun£ld 
T cangens , hype rbolx ,TD, atgue in SV fuma- 
tur reda SB aequalis SD, eric B puo£lum ciir^ 
v« quasfitae. . 

Beterminatur vero pundlum O inici'um (tSt6^ 
rum circularium ex eo quodcurva quasficat'ran- 
iirc debet per datum pun^m projedionis A ': 
quare fi ex eo pun£lo dticacur Ryperbofas tan^ 
geps AL) fiacque ut SN (m) ad NR (n) ica 
fcftor hyperbolicus M^SL ad (cdorchi circiila* 
rem CSO) erit punfjium O inicium a quo fu^ 
mi debent fedlores circiilares. 
, Syntbeiis ergo hujus prbblemacis ita '(i YA- 

1. J05, Fiat jUi daU pro)e£lioni$ dhicudo §A 
ad perpehdiculum i$r ita AR ad qharcam pro- 
portiohalem RN , qu^ ( cum in had hypotheti 
aoguii projediohis SAP minoris aagulooAR mi- 
nor eife debeat ipfa SR ) aptecur ex pan£lo R 
femicirculo RKS fuper dianidcrb RS defcripto, 
ceatroque S defcribacur per pundum N circu- 
Iqs iSTMC fccans SR ih M\ & SA in C i tuiii 
centto S.v^rcice Kl defcribatur hyperbola asqui- 
iatera MLT, qua^i tangat in L re£la AL du' 
£la ex pundo projedionis A , jiindaiiue SL , 
fiat ut SN ad Nkita fcdor hyperbolicus SML 
ad fe^orem circularem CSO ( poteft quaituul 

O 5 ho: 



11 4 ' Ziier Secundus 

Joe proportional^ cflfe ihccger circulus CMN| 
dut duplum , vel trlplliin integri circuli cum 
addito etiam fedlore CSO ), qui applicetur ra- 
dio* CS vcrfus partes M contraria^ ptrpnqndictB- 
lo SP • Reperco^que hoc modo circumferenciz 
pundo fizo O producatur in infinitum diredio 
centralis iSA , & ex quolibec ejus pun^o D fih 
pra Vel infra projcftioncm A duc^tur DX tan- 
gens hypcrbolam in T, jundtaquc ad centrum 
TS , nat fempcr fcilor hypcrbojicus MST ad 
feftorem circularem OSV. irt rarionc cbnftand 
SN ad NR , & in radio SV ( produfla fi opus 
eft ) fumatur SB sequaii$ SD • Dico pun^a o- 
mnia B ica determinaca rcpcriri in curva fpira- 
li qusefiu, (]uam mobile defcribic. 

jr. ^o^, Siquidem pofitis quae§. 28o.didafunt, 
curvae AB proprietas ca efle debet ut duSis per- 
pendiculis SP , SQ, fiiper tangenttbus in puo« 

AR DR 
ais A, B, fit SQ. SP; : — . — - ; Ea vcwi 

AS DS 
prbprletas pertinetadfpiralem fupra defcrit)raiD^ 
quod ita demonftr^tur^ 

DCicantur radii quicumquc infinit<^ proxiini 
SVBj Sub; centroque S defcribantur pcrB^ b, 
arcus BmD, bd, ^ui feqent re£htm SA in pun- 
Q\s D^ d 9 e^ quibu^ ducantur )3d hyperbolam 
taqgcnces^iofinite proxirnx DT, dt ; &ex pun* 
dis T, t ordinentur ^d. axemconjugatumTH, 
th, ducanturque ad centrum TS, tS . Eric cr- 
^0 ex conftruclione SN ad NR xxx ft&ot hy- 
perbolicus SMT ^d fcftorem ciixular^m OSV , 
jtemque ut feflor MSt ad feftorcra OSu , ac 
proinde ut eoruip feftorum differentiae, fcilicet 
ut TSt ad VSu: Eft autem *f dudlis tn perpen- 
dicular! fuper TH , & SE fuper DT ) fcaor 
hyperbolicus infinite parvus TSt dimidium re- 
danguli SE;rTt, feu ( ob limilia triangula Tta, 

SDE) 
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SDE ) ditnidium rcftanguli SDxTn ; itcmquc 
fedor circul^ris if^nitt parvus VSu dimidium 
rcdanguli SVxVu: Ei^o SN, MR:: SD^Tn . 
SVxVu; ac proindc Tn. Vu:.SVj,SN(SM* ). 
SDxNR. 

His pofitis, jun^antur MD , MH , quae aa- 
guluoi redtttp DMH cjr« nactfra, JlwtJerbolap con- 
ftituent, & HM aBqualinericvHT,- ducacur eti- 
iatn fubcangens SZ perpeiKiKMlaris radio SB .* 
critquc SB. SZ;,- bm. mB. Eft ycro ratio bm 
ad mB qompotllta ^x quatuor rationibus Prima 
bm feu Dd ad Hh. Sccunda Hh feu ntad'nT* 
Tcrtia nT ad Vu , & demurti Quarta V\x ad 
BM .* quaruim raciofiMni prima Dd • Hh ( ob 
HSKSD=;=:hSxS.d, & ablato hSxSD communi , 
.HhxS0==;hSxD4 ) <5adcni eft quse, SD . SH , 
feu S.D* . SM» . Secunda ratio nt . nT eadem 
quaj DH. HT ( HM ) feu DM. MS . Tertia 
ratio nT. Vu cadem ( ut fupra demonftratum 
eft ) quae SM< . SDxNR. Quarca^ demuna ratio 
Vu. Bm cadem quae SV . SB , feu SM . SD ; 
quae quatuor rationes ordine difpoiitae has funt 
SDa. SM« , DM.. MS/SM* . SD^NR , SM • 
SD, componuntque rationem DM. NR: eft er- 
go DM. NR ut radius SB ad fiibtangentemSZ: 
.quare quadrando terminos ac coaiponeiido erit 
DM* H-NR* ( five DS2 -4-SM* ( SN* )-*-NR^ , 
hoc eft DS* H-SR^\ feu DR* ). NR» .-rSB^ ^ 
SZ» ( five BZ* )• SZa .Eft igitur DR . RNr.- 
3Z. ZS, five: SB. SQ. Eodem modo dempcb* 
ftrabitur AR. RN.*: SA • SP , quod eciam in 
conftru£lione problematis fadum fuit « Itaque 
SQxDR 

RN^i-r— • , five ( ob SB=:SP ) RN=;^ 

SB 
SQ;cDR SPxAR 

^— — : eademqut RN =3 — — : quare 

DS AS 

O 4 SQ. 
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SQxDR SPxAR Alt 




AS AS 

. Quodi E. D; 
DS ^ 

S. i<y/. Si puitdum D {vtm^txtr fypr^ pundum 
projedionis A , pundum T ubi DT tangec bv: 
perbolam tadet inter L & M , punAumqUe V 
inter C & Q; eoque pundtim Tad M , & pun^ 
ftum V &d O propiBS accedent quo altiki^ ib- 
mitur punftum D, ac demuni cdngt^Uent^ pUn* 
fto T cum verticc M , tc pun£to V cum O , 
alticudo SD evadec SF infinica, qui ulcimus e- 
rit radiorum cui'vae fpiralid ; Cumque demon- 
{itatum dt efle ubiquib radium SB feu SD ad 
fubcahgencem SZ ut DM ad conilahtem RN ; 
eumdemque radium SB feu SD ad perp6lidicu- 
lum SQ. uc DR ad eamdem conftantem RN ; 
(intque in pundo F feU b infinite aito SD \ 
'MD, RD paralkte inter fe & aequait^ ; indc 
flt ut radii infiniti SF fubtangens 8c perpendi- 
ctilum Rnk inter fe & cohftami RN sequales . 
Si igitiir bx ptindo S re£hs SF fiat perpendicii« 
laris SY acquaiis conftanti RN , & ex pun^ 
Y ducatur ad SF parallela YW, erit afyhipto- 
pton curvas fpiralis a projedlo defcriptae • Cujus 
tfuidem curvs partem ABS , quae cirjpa centrum 
5 ¥olvitur in idfinitas fpiras defcribit niobite 
projedum ftcundum direiftion^nf AP ; partem 
vero AK, quae Verfus afymptocon in inhnitiim 
excurric, defcribit mobile eadem velocitate it 
pundo A fecundum comrariam dire£iionem Ap 
projedum* 

§• 308. Quo minor eft an^ulu^ projedionis 
SAP ( remanente eadem velocitaxe feu (/• zSd-.) 
eodem angulo SAR ) eo mitiof e(t reda RN 
feu SY) eoque major ratio SM ad NR> (eufe- 
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€lorum hypcrbolicorum «d fcdorcs circulares 1 

£c ii angulus SAP fit nulhis, hoc eft fi mobt)* 

le in pundo A projiciatur fecundum diredid- 

netn centralem furfum aut deorfooi , reda RN 

feu SY diOancia afympcoti a centro erit nuila^ 

femidiamecer SM cum circuli cum hyperbolas 

aquilatcrsB eric ^ipfa SR , & rafcio SN lad NR 

hoc eft fe6lorum kyperbolicorum ad circulares 

eric infinica, ideoque pundumO conveniec cum 

pitndo O) & pnnifta omnia B cum {runiftis Dy 

fcilicec Tpiralis curva SBAK abibic in redam 

SA. . 

§• 3093 Viceverfa quo major eft angulus pi*o- 
jeaionis SAP ( rcmanentc iceto eacfem Vclocj^ 
tacc •feti.eodem angulo SAR )> cb major erit 
re6la RN feu SY: & auAo angulo pro)edionii 
SAP donee evadac asqualis angulo SAR , ut in 
iiyporbeti Sircic. 2. /.^oi. put^um N xioincidet 
cum centro S, rc£la RN feu SY erit aequalis 
-RS, & circulus NMC redigetur ad centrum S^ 
& hyperbda MT ad faum axem SR ; in quo 
xrafu radius SB feu SD ad fnt^tangen tern SZ{ quae 
ratio Temper sequacur [ J. jo6. ] rationi DM ad 
<NR ] eric ut DS ad SR-: libicamque ergo fu* 
matur piunflum B erit Temper fubcani^ens SZ 
«qualis redse confhmti SR, & curva SB A eva- 
dec rpiralis hyperbolica, 
. §. 510* Quod fi eodem rematiente angulo pro- 
jedionis SAP, minuatur velpcicas , feu [ quod 
ffdem eft f. 28a ] au^acur SR , augebitur et- 
iam AR , itemque RN feu SY •• & fi SR au- 
i;eatur in infinitum [fcilicet fi velocitas projc- 
tUonis fit ea quam mobile acquirit lapfu re^i- 
lineo ex infinita diftantia uti in hypotbefi ca- 
ftts fccundi §. 27!. ] etiaiti RN feu SY diftan- 
tia afympcoci a centro erit infinita ■. Cumque 
in eo cafu r«5l» infinitse AR, DR evadant in- 
teV f^ parallels & sequales , eamdem rationem 

ha- 
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liabcbuiit ad reAam RN pariccr infinitam : E4 
«iitem feniper [ /. 306. ] AR . RN •• : AS SP , A 
DR. RN:: BS. SQ..- Erj^ crit AS . SP: .- BS/ 
SQ, ideoque curva ABS eric fpiralis logarich* 
mica y five circulus fi angulus projedlionis SAP 
fie redus.t 
f^S* f'3^^' ^^ otBiubtts curvis, quai in hoc. terdo 

77. cafu ( vclocitace fcilicec projcdionis majore quam 

78. qusB acquiritur lapfu ex infinica diftamia } dc- 
83, feribuntur, velocitas in quolibec pun£lo B, feu 

84* DR 

In pundo sequealto D' eft proporcionalis — ^* : 

DS 
& in fpiraiibus logarichmicis , five in circuits, 
in quibus SR eft infinica^ etiam DR eiradicin* 
fioita & proinde conftans, adeoque velocicasiii 

B erit propottionalis •— ^ ,, hoc eft reciproca 

DS, 
altitudinis SB. Quod fi curvae hujurmodi diver- 
is iinc, quarum pund^um R feu fublimicas nc- 
gativa SR diverfa fie, eric velocitas ia^quoliber 

^ DR 
pundlo B fc^ D(f.87.)proportionalis . — ; 

DSxSR 
adeoque in eadem alticudine SDeric propbrcio- 

DR 
naiis < ; In fpiraiibus autem logarithmicis , 

SR 
& in circulis, ubi DR & SR funt infinicasjpa- 

, DR 
rallelsB , $(. asquales , eric == unitaci : Si cr- 

go comparetur velocitas in quolibec pij^ndo B 
cujuicumque curvse AB cujus fublimicas hcgati- 
va SR, cum velocitatc in eadem altitudit»c SB 
fpiralis logarirmicge , aut cum vclociiate qua 
dcfcribicur circulus in eadem altitudine SB y eruac 

hu- 
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, . DR 

ji^jviftnodi v^locitates inter fc ut — — ad un^ 

tatcm, feuut DR [fivcy SB^ H-SR^ ] ad SR: 
Quodl etiam colligi;ur ex canone /. 169.: Nam 
aequatio curvae AB in quacumque hypothefi hu- 

nnrr 

JUS tertii cafus repeitaeft§.29i., pp= , 

ct-t-rr 

pdt cc^-rr 

quae differentiata dat — ^ = x^ i adcoquc 

^p cc 

pdr , . - 

-r^ — ad r [ hod ^ quadratuni y^locitaris in 

dp 
^quolibet punf^o B curvse SB , ad quadratum vc 

locitatis qua dcfcribitur pirculus in cadcm a 

. cc-4-rr 

tcntro ^ifts^mia SB) crit vt' ^ x T ^4 r , (i- 

cc 
Vfe ut cc-»-rr ^A cc, & vclocitates^^ i llag crunt ut 

y/cc^rr ad c , hoc eft v»t v^ SR* h- ^B^ ad 
SR. 

^,312. Pofita cqnftruQione Jf.,306. , ducatur 
ctiam W'd , ciqu^ pcrpendicularis redafeuarcus rig. 
circuli infinite parvus Da ceatro M per punftum M^ 
Ddefcripius .• eruntque fimilia triaqgula Dda , 
MdS, & da . dD ; : dS • dM : item dD feu 
bm . mB ; .* bS , SZ : : ( §. 30^.) dM . RN. er- 
go ex aequo d^ . Bm : •• dS feu bS . RN , & 
DSxBm = RNyda; atquc dimidiurn redlarigu- 
li bSxBm, hoc eft Triangulum feu area infini- 
te parva BSbasqualisredlaoguiodiniidia^RNxda: 
fumma ergo arearum BSb, hoc eft area feu fe- 
£lor fpiralis ASB sequatur fummae redlangulorum 
dimidiae RNxda, hoc eft reflangulo dimidias 
RN in diffcrentiam rcflarum MA;,^ MD ; adeo- 

.que 



t 
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lue tempu^ quo mobile percurric arcutn Tpira* 
lis AB •proportionale en diffcrehciae redaruni 
MA, MD; & ad tempus quo percurric ipira- 
Ibm ABS a pua£lo A u(que ad centrum ent ur 
MA_MD ad MA— MS. 

J. 313. In Tpirali hyperbolica punda M & N 
cbincidunc cum centro S ; acieoque fedor ipi- 
fig. ralis ASB.dimidium efl re£languli SRxAD^feu 
63. sequalis triangulo ARD : tempora ergo quibus 
defcribuntur quicumque fpiralis hyperbolical ar« 
cus AB, BC eriinc inter fe ut triaogula ARD, 
DRL, feii lit eorurh bafesAD, DL, hoc eftut 
differentix alticudinum feu radiorum quibus ar- 
cus illi clauduacur BSA '-'SB ad SB »-^SC. ic 
tempora quibus a duobus quibuslibet pun&is 
A , B pervenit mobile ad . centrum S dum per 
fpiralem hyperbolicaih volvitiir eruat ut puil^ 
Aorum illorum alticudines SA, SB. 

§4314^ Si ad axexn SA qonftruaturcurva Sqe.i 
JPig. cujus quaslibet ordinata Dq sequetur perpendi- 

83, culo SQ. dudo ex centro S fuper BQ. (angente 

84. fpiralem in pun£):o fi sequealto ac punfiutx> EJ*, 
* eHt ciirva hsc ($. 184.) fSah temporuih ele- 

mentarium motus rediiinei per axem AS cor-^ 
poris in pun6lo A iiiipulfi per Jdire^onem cen- 
tralem eadem velocitate prdjeftionis <]ua defcri* 
bitur fpiralis ABS.- & tempus quo^motu ctirvi* 
lineo defcribitur qiiiiibet fpii^ali^ arcus AB erit 
Id tempus quo iiiotu reflilineopercurriturquod- 
libet fpatiUm AD ut area ASB ad dimidium 
dreas eADq . 

§.3i5.^Porro jungatui* Rd i centroque R dc- 
fcribatur pe^* pundum D arcus circuli infinite 
parvus Dc , eruntque fimilia triangiila dDcj 
dRS, & dc . dD : : dS . dR : : ( §• 306. ) SQ. 
feu DiJ . RN . adcoqilc refiangulum Dq x Dd 
ieu area infinite parVa qDdg *qualis rcaarigU^ 
lo BD^xdc>^ fumma iliarum drearunl , hoc 

eft 
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eft area exempli cauflfa eADa asqualis fummaB 
horum redai»guloruni , hoc m redlangulo redJag 
conftantis RN in differeotiam reda^um RA , 
RD . Eft ergo in fupradidla hypothefi motus re- 
dilinei tempus per quamlibec fpacii p^trtemAD 



proportionale reftangulo RNxRA^^RD^ five 
(ob conftancem RN) proportionale difierenria» 
rcftarum RA — RD , quemadmodum f. 89, rc- 
pertum eft . 
jT. 316. Cum ergo area fpiralis ASB aequctur 



(§.ii2,> dimidia rcftanguli RNxMA MD, 

& area eADq a^quetur ( f . 315.) redangulo 

RN X R A — RD : erit proinde area fpiralis ASB 
ad dimidium areas eADq (hoc eft tempus mocufi 
curvilinei per Afi ad tempus motus rediiinei 



per AD ) ut RN X MA^MD ad RN X R A_RD , 
jive ut MA— MD ad RA — :RD: & tempus quo 
corpus a pundo A voIvit**Jl per fpiralem ufquc 
ad ceiltrum ad tempus lapHis reflilinei ex ear 
dem ahitudine AS (poiita in utroque ipotu ea- 
dem V impulfus velocitate- in pun6lo A ) ut 
MA — MS ad RA_RS . Et fi punaum M fit 
in centro S, fcilicet in fpiraii hyperbolica (fig. 
83. ) hujufmodi tempora func ut SA ad 
RA— RS. 

f. 317. Atqqi tempus quo altitudo AS per- Fig. 
curritur a corpore proveniente ex fublimitatc S4. 
negativa SR, feu a corpore impulfo in j^undo 
A verfus centrum eadem veiocitate projedio- 
nis qua defcribitur fpiralis ABS, ad tempus quo 
eadem altitudo AS percurritur^ corpore cadeti- 
te ex quiete in eodem pun£la A eft ( Jf. 9P« ) ut 

SA* 
R A— RS ad -— — ; Ergo ex asquo tempus qup 

SR cor- 
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Corpus a quolibet puadlo A volvitur per fpira^ 
Jem ufque ad centrum ad tempus quo er quie- 
te in eodem pando A decidic motu re&iliueo 

SA*; 

ufque ad centrum eft ut MA.^-.MS ad ; 

SR 
iEt fi pundlam M fit in centro S , fcilicct in fpu 
rali hyperbolica ( fig;. 83; ) hujufinodi tempora 

funt uc SA ad -^— , hoc eft ut SR ad SA; 

SR 

S.^iii Spiralis hypcrboIicaB area SABS asqua- 
*^8* tiir (y.315.) triangulo ASR.- eftvcrohbc triani 
^S* giiium ASR ad dimiditim quadrati AS uc SR 
ad SA : Ergo tempus cohvertionis per fpiralem 
ABS ad tempus hpfus liberi ex eadeiii alticii- 
dine AS eft etiam uc area ipfa convertioUe de- 
fcripta SABS ad dimidium quadrati AS i Curaf 
qiie id mucu curvilineo ares defcriptas circa 
centrum fiat ( §. 153.) ut tempora qu(bus de- 
fcribuntur : & in hoc motu r^ilineo tempo- 
ra lapfiis liberi ex diverfis altitudictibus ufque 
ad centrum fint (^.79^ ) uc qitadraca altitudi- 
nUni, feu ut eorum quadratorum dinaidia : iu- 
de colligitur tempus quO defcribitiir arcu^ qui* 
libet AB fed fedlor ASB fpil-alis hyperboiicas ef 
fe ad tempus lapfus liberi ex qualibet aititudi' 
ne exempli caiiua LS ut fef^or ipfe fpiraiis 
ASB ad dimidium quadrati LS. 

Hoc idem valet id circulo: circulusenicneft 
fpiraiis hyperbolica j cujus fubtangens eft infi* 
nita^ in qiia quidem fpirali fpira^ fingulaei Tunc 
peripherias concentrtcas qua^ aream oitinem cir- 
ca centrum complcnt: ideoque tempus quo in 
hae lege virium defcribitur quilibet arctts feu 
k£kor circularis eft ad tempusi lapfus iiberi ex 
ejus pcripheria ad centrum , ut fcdlor ipfe cir- 
cularis ad dimidium quadrati #?midiametri , feu 

ut 
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\it arcus defcriptus ad feinidiametrucn , fcihtei 
\it fpacia ipfa percurfa ; (quemadmoduih eciam 
repertatn eft jT. 279. 

Si diverfe tint fpirales hyperbolicx , auc diw 
vedi circuti circa idem centrum virium : cem<» 
pora quibus divcrli arcus feufedorestam infpi- 
ralibus cjuani in circuHs defcrrburicur^ ad cem^ 
pus lapius liberi redilinei ex qualibcc aicitudi^ 
ne adlibrtum afTumpta ufque ad centrum funt 
(jr.;;i8.) ut fedlbres illi ad dimidium quadrati 
allumpts altitudibis: Ergo ex aequo tempera il- 
ia erunt inter ft ut fcdlofts ip(i qui defcribun- 
tur : Jtaque frftores omnes ( tam in eadern 
quam in divedis fpiralibus hyperbolids , (ive 
circulis quomodocumquc inter fe comparentur) 
aequali tempore defcWpti erum ^quales quod in 
circulis demonftratum etiam eft ^; 276. 

S E C T I 6 iL 

Defer ibituT curvdyqua vi ccntrifugd cutis diftan^ 
tiarum a centra reciproce proportionali percurri^ 
tur a projeBo datis punBo ^ direSiene , ac velo* 
citate proJeSionis M 

§• 520. Qlt S centrum virium , A punflum pro- p- 

. w3 jetlionjs, AP ejusdem dirc£lio, velo- ^* 

citas vero. lit ea auam mobile acquircret in eo* ?* 
dem punflo A 11 ex quiet^ in datq quodam 
pundlo R per RA in cadem lege vis centrifu- 
gae motu rc£iilirieo libera m^verctur .. Conftac 
ex didis §.91 ^ in hoc motu rcdlilineo corpo- 
ris ex quiete in pundo R libere a centro vL 
riUm centrifugarum S recedentis per RAD , 
quadr^ta v^locitatum in pundis <]uibuslib€C 

A , D eflfc ut — — ad — — -— — • 

SA* SD* 

Si 
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$t ergo in boc> tnotu redilinei^ fumatur quod^ 
}ibec pun£lum D , centroque S. intervallo SD' 
dcfcribatur arcus circuli DB , qui- {ecet curvam 
quae a pro)e£lo percumtur (quscumque. ea fit) 
HI pun£lo B, ubi earn tangar rc£U BQ , fupeff 
^ua ex vinum cencro demictatur perpendicular 
ns SQj, quemadmodum SP Aiper ckica dire^o- 
Be AP , erit (/. i8o«)quadratuni velocicacis ia 
A ad quadpatum velocitacis in D , hoc- eA 
SA« •- SR* SD* ^ SR* 

•*T — — ^ u ■ .. .^ — : : SQ.* . SP*^ • 

SA» SD* 

/. J2I. St igitur ponantur dats SA ^^^ a, SP 
s=:b 9 SR = c,& indeterminatae SD=:SB = 

aa^ cc rr^ cc 

^, S(i=s=p, ent-fT-** — ^-. — !- :c pp.bh^ 

aa rr 

rrpp^ ccpp aabb^ ccbb 

quare ".i ■ ' .. =;= -t r*. — ? . Quod fi 

rr aa 

( du6b fuper SA ex pundo R perpendiculari 
RT. , quam fecet in T circulus centre S per 
A defcnptus ) fiat SA (a) . SP (b) : ,• RT 

(, . \ '^v^aa-MCc 
vaa-r<cc / , RG = ^ quo- 

>a 
niam SP non eft majior SA, non erit RG m^- 
jor RT ; ponatur vero brevitatis caufla RG == 

rrpp-^ccpp 
II , eritque ■■ . :;== nn , feu pp 2= 

rr 
nnrr 

•-^— . Quasnam porro fit, cur va quas banc 

rr ►.-cc 
habeat aBquationem , & quomodo conftrui poA 
fit, analyfi a nobis §.180 , & i75, indicata 
invefligandum eftt 

Du* 



\ 



De Corporum motu curviUneo , &c. 21 5 
Ducatur radius Sb in6nitQ proximus radio 
$8 , qui fccct in m circulum PBm , ponatur* 
que Bin— :dy , crit bin=:dr: eft autem Bb» : 

( dr* -^ dyV). Bm" (dy* ) :: BS* irt).^ 

rrily*' 
( pp ) .^.-M iVt "i">ii'ii : ergo, fuperior atquatio 

. dr* ^dy* 

rrdy* niirr 

cvade^ i, i .-^.- . ^i ■ ■ . , ex qua col- 

dr* -+-dy* rr*^cc 

jjdr 

ligituc dy ;di*-*^ • • Eft xero cc^ns 

vf rr-?4 cc^ nn 

— :&R* -*-RG* =^ §G* ; itaque pofito brevi- 

ndr / 
tatis caufla SG == m , Wt dy :;=: -— ^— — . 

y ■ . ' 1 4. 

V rr-^mm 
Defcripto nunc centro S , intervallo SG circu- 
Ip GMY.,f qui fecct radios SB , S^. iq V , u; 
fafloque ^rcii infinite paryp Vu =q dz , erit 
, . , mdy 

SB(r). SV(m):: Bn^(dy). Vu(dz)=?-,-^ 

r ' 

tnndr tv mmdr 
— — — — — -,^ fivcn^;-. X " "- - " f 

• 

quod d^erentiale idem eft ac fupra juventuni 
f. 283 , eademque^nalyfi reperiecur integraie;. 
Synthcyca ei:go cpoftrud^io ac 4emanftrwio ita ^ '^'■ 
fe habct. , 

f. 522e.Ponatur pritno proje^o AP perpeu- Fig. 
4ic^laris , hoc eft angulu;s projedlionis S,AP C\i 86. 
yedlus, in quo q^{\^ conftruQlio problematis erii 
huji^fmodi. P Cen« 



\i 



126 Liber Secundus 

Centro S , letnidiaovetpo SA defcribatur cit^^ 
cuius CAL , cui >e«c dato pundo R ordinetuf' 
RG : datse vero •dirc^otii in infinkmn produ- 
&x ( quae taiic;et circulum ia A ) inciinetur ex 
S qusHibet ST fefean^ tifcuium in E fiatque ar- 
eas AE ad arcum AV in ratidhe conftanci fc- 
otidtametri Sk ad onliti^kM» R<Sr*&-?ii<entfo 
ducatur SVB xqualis fecanci 5.TJ/Oico pun- 
Giwrn B cfle in curva quafiti Oj^a projeflo 
pcrcurriturj ' ^. 

f. 325. Denionrtratio eadcnl eft quae f. 285. 
iliutatis muMndis: Aquidcm dcmoftwabitur ra- 
dius curvae SB ad fubtangentcm SZ cffe urAi 
fld tonftttotcrm RG : & idem radi^^ SB ad per- 

pcndiculutrt SQ. Ut v'bS*^ -. SR* ad.RG feu ad 

V^ 5^* ^ SR* J adeoqutf SQ. . SA* : .• 

SA" -mSR* SD* -4SR* 

ti 1 1 ■» I i • Q« E« D. 

Sd* SD* 

' S* 324. Qiiod diximus f. lif. hie eciam ajj- 
tari poteft , fcilieet rationcttt raflii ad fUbran- 
gcritcfm ( q^uai ubiqutf eadem eft ac ianjgentis 
AT ad cofhift^titcin k-CJ ) in jnikiflief A i ubi AT 
eft nulla , cfle infiiiite pdrvarti , adeoquc fub- 
tangentem radii S.4 cfle ihfinitamf punaumqiitf 
' A e^e vef-ticefn curV* j feu- perigajtiirt hiijus 
noDtus curviWrfei ; rcftam verQ^SAD cfle txeio 
ejusdem curvs^ j qUa? duobus fimilibiis ^ & x* 
qualibds crtiribUs hrnc Ittdt tb axe iti iofini« 
turn porreftis conHfl^tUri ^ 

§. 525. Valet hi'c ttiatti quorf diximus /. 228, 
nimirum fi fiat ut SA ad RG ita ^atffanscir- 
cumf^rentiag AC ad arcum At \ cuiix iii fcoe 
cafu'fecans quadrailtis SCKfit infttlita attjuepa- 
rallcla & aequalis tangenti ATK ^ crit proindt; 

ra- 



De Corporum^ motu curyilineo , 0*e. 127 
rac)ius curvas SLF inBnitus & seqtiaUs tangeoci 
ATK ; at^twt adco fubcangefis^ quae radio infi'j 
pito SLF corrcfpondct , crit ( JF. 323. ) asqualis 
iredae conftacKi RG : Si ergo radio SLF duca- 
tuF c% pundo S perpcifdicularis SY a^qualis 
coiiftani;^ JRG y & c» pundo Y rcila YW pa- 
rallela radio SF , erit SY (uj^cangcns radii in- 
finiti SF , & YW cu«?v^ a{yinpt;oton, Alteriii^ 
curvas cruris aliu4 erit afymptocon iimiJicerpo* 
litum : q use duo afyatpcoQa.fe interfecabunt i<i 
axe SA( , angulnrnque compreheydent , cujus 
ineafi^rd eft daplum arqus A<L ; adeoque ii ra- 
dius citculi SA iit duplua QoaAaanis KG angu*' 
lus afyml^totMrus ortc vcdltts^. 

§. ia&. Sr producatur SY uique ad circumfe* 
remiatn, circuli in X » eidemque ck punAo X 
agacur perpendicularis XM , quas parallda eric 
radio infimco SF ^ dein centre. S p^r fiugula re« 
&.X SF punda defcribaiitar accus. couceotrici 
Fl , HB , gb &c , qui iinguli ad. arcus inter 
parali.elas SF y XM cemprehenfos habeant ra* 
tionem cooOantem SY ad SX ; aimirum ut fie 
SX- S¥ :; LX. LA:: gO. gb:.- HN. HB::FM. 
irf &c. ori(;tur curva AbBI , qiias eadem eft 
ac fii|>«a deicripta • Cuju€/rei de^mooftratip iegi 
poteric $• 290 y eadem quippe eft , ead.enique 
verba ad haac fi^uram 86. aptari poflTunc ; haec 
enim curva aon m alio ab ilia difierc quam iti 
hoc qupd il;)i ratio conftans SX ad SY ( in qua 
rauone arcus. (umendi fiint ) eft mjnoris inao* 
quiajicatis. , hie v.ero miijoris ina^ualitatis , ud 
optitme aoimadvercit cl: Bernouilius loco fupra 
citato in a^is. lipO. an:. i7j^« menfis martii§.68; 
quod tamQn non. adtiojtayic Dodifs: Newtonus 
lib; I. Prop: 41. Corolly 3. 

S* 327* Quo minor eft fublimitas RA , feu 
quo minori relocitate mobile projicitur in A ^ 

9 T CO 



iii' Lther SeCunius 

eo minor ertc ordinaca RG , eoque major r^tiD 
SA ad RG , feu quadratitis peripheriaB AC ad 
arcukn AL , qu^ menfura eft (emianguli afym- 
ptocici , feu anguli FSD , quem poftreiiius ra- 
dius SF afympcoto YW parallelus facie cuni 
axe SD . Quod ii Aiblimitas R A. fit nulla , hoc 
eft nutla velocitab projedionis in punQo A , an- 
p^ulus FSt) er-it nullus , & radius PS , atque a< 
fymptoton YW, curvaqUe ipfa ABI congruent 
cum axe AD i Si vefo fublimitas RA asquetur 
SA , hoc eft fi mobile projiciacur velocicate in< 
finica, quam in pundlo A acquireret motu re- 
fill neo ex cfencro S per SA , ib eo cafu quo^ 
niam RG asquatur SA , etiam arcus AL asqua* 
bituf quadrant! AC ^ & radius SF congruet 
ciim redla SP ^ afymptoton vero YW , & cur- 
Va ABI abibunc in tahgedcetn circuli AP, quas 
eft dire£lio pro|e6liDni& , qilam ih eo cafu tcIo- 
cicacis infinitas mobile percurret • 

jT. ^28; Hadenus in fynthetica demonflratio^ 
ne mobile pofuimus perpendicularicer proje- 
ftum . Verum fi in pundo A projiciatur (ecun- 
^^S* dum direftibnem AP > feu Ap direfiioni ccn- 
^5* trali AS inclinatam ita tit perpendiculum SP 
minor lit altitudine SA . In eo cafu duda ex 
da to pun£lo R fuper SA perpendicular! RT , 
cuam fecet in T circulus centro S , interTallo 
8A dcfcriptus , fiat ut SA ad SP ita RT ad 
KG i quae {)roinde erit minor RT , ceilt.roqu6 
S intervallo SG defcribatur circulus GMV , 
quem tangat in L reda AL duda ex pundo 
projedlionis A , fiarque ut SM ad RG ita ar* 
cus ML ad arcum MO ; erit punfium O ver- 
tex cUrvs OA quae a projcdo percurritur \ 
auaeque eadem eft quas fupra eadetnque tpx^ 
ftrudione ( §• 521^ ) fldfcribitur , cujus circiiltis 
genitor eft OMG ^ ratio conftans SM ad RQ \ 

Tratt- 



De Cprporum tno'tu cUi'tSttinTo ,* ^r. tf^ 
Tranfit vcro hac curvia per da^um punftiitti 
projedionis A , quandoquidein ;AL eft tafngetfs 
xirculi ^gemtofis \ fadumque eft'ut SM aid 'RG 
ita arcus ML ad arcum OM . kirn ranget Y^t 
curva datam dire(3ionem AP , quandoquidein 
fadhim eft uc radius AS ad perpendicularemSP 

ita RT ad HGi feu ita v/SA* ^ SR* ad 

r 

y So* ^ iR* i ijuaecft (/. 313.) fcgulatah- 
gentium hujus curvas^ 

, §• iig. Si angulus prpjedlionis SAP fit nuU 
lus y nulla (frit relfta RG , & circuli genitoris 
Vadius erit SR , in quo cafu conftrutlio /. pri- 
cedentis dabic piindum O ih ipfo pundo R \ 
)quod erit vertex feu perigasum curvas quse con- 
gruet cum reda AR; fcilicet (i mobile ex quie- 
(e in pundo R Itbcre a cectro S recedat per 
RA , & iti ^un^o A velcrcitire ibi acquiliti 
Verfus centrum impellatur , deicribct eamdem 
AR J pundumque R erit hujus re^tlinei mo^ 
tus^erigseuni . Quod in omni ihotu centrali 
"^venit ; quos enim yelocitatis gradus mobile 
motu haturaii acquirit y eosdem cbntrario i'lO^ 
lento motU deperdit* 

S. 3^0* PoHca conftrudione^^, 322 , 6adem 
demonftratione qua u(i fumuis H. 299 , & 300. 
demonftrabitUr^ aream ASB axe SA, radio SB^ f;;^^ 
& curva AB cbmprehcnfam , Oequaleni cflTe re- 35^ 
£langUlo dimidix conftantis RG in tangentem 
cirtuli genitotrs AT : atque adeo quadratum 
temporiis motiis curvilinei per arcum quemlibec 
AB ( fuitipto initio a vertice A } proportiona« 

le effc differentisB quadratoriim SB* ^ SA* * 
Colligi poflUnt ex didlis alise temporum & ve- 
Ibcitatiim propoi-tiones , quas curiolis Icdloribus 
inV^rtigandas relinquimtis \ iottiffc enim ni- 
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d^o Liber SecundusDe XHcrpwunfii motu OV. 
niiuiii praecife |iaBC a no|>is trad^piur , at puto 
non 0ne £ru£lu eprum qui perfpij^uam faciJii» 
tern in apalyncis geomccrlcifquf fpecul^tioni' 
bus defidcraot. 
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PROPOSITIONVMr 

• ♦ * 

L J B E 9: PRIMUS. 

DE Motu Corporum ReBilineo in mediis mn 

• PROP. L Thecxema^* Sj^^a^ virmin ^ ut qi/kfh 

pgjiquam fer^i^vit ffafim^^ ad f40A Jf40^t^ 
tur. 2 

PROP. II. TtJEOR^ Sf^^ Hrntortim elemental 
rium efl proportionalis tcmporibus. 4 

PRO?^ IIL PROW^ D4t% legt. y feu, Ma vi^ 
rium centrriium^ fcafa^ lidocifomny^ t^oiff^i^^dtgii 
mentariuntj & temporum {ntegrorum (ib tnitio mo* 
tus analytics ^detfmipaj^. 5 

EXEMPJ-UM t 

Sit vis Centralis, cmjians , ^alis fjh gravitas 
in tclluris fuper^cie 4 ..Jtf 

E X E MP j-UM ^11. 

Sit vis Centralis diflantia a fmtro yirium 4i' 
te9e proportionalis • 14 

E X E M P L U M IIL . ^ 

Sit vis centralis ^uadratls dijlamiarum a cen^ 
tro reciprocc prop^ftiopal^s^ 29 

EXEMPLUM IV. 
Sit vis eentralis cubis difiamiarum d «WU» re- 
eiproce proportionalis . 47 

EXEM* 
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fe X E M E L U M V. 

Sit vis ctrftralit'diji^nii* acektr'o retifroce pro- 
jfortion'olif. P^S* ^ 

SH.vis centralis in quaeumque nndtiplicuti ri» 
fidne diJfantiBrum a 'tentro^ 62 

PROPJV. PROBL; DmU lifgi i feu fcala w- 
Ueitgmm-^ virti tftntraUs ahalytUe MoeniYt i 6% 

EX EM P L U M L 

Sim vetocitate}; ih quacumqiie multipltcata ra* 
hour ^atimtm ifet )direSe i tJfel inverfe • 7^ 

EXEMPLUM m 
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EXEMPLUM lit 

Sit fcald vflocitatis aut Elliffis ^poUdnidna ^ nut 
tUififts alix fuperiorum crdinum* 76 

^ ^ EXEM- 



Exprimatur fcala velodtaiiim hoc t^uatmf 

EXEMPLUM V. 

Deteminatur vis cewtralii V* w/*' ^ <if ?»» 

maua per foramen. /xi*' ,.., . ^ , 

PROP. V. BROB. data fealit tmfwum mttgn. 
rum veloehates , & vires centrales akaljfttee in* 
venire'. ^ 

Sit fpaiium in qMcumque rdiionc tmporisniul^ 
^iplata • 9* 

EXEI^PLX^M It 

Tempus exprsfnatur pet ciirvain parabolicam ci$» 
^curnqke^ ord^is en jus abfciffa fit fpatium ^ 91 

E X E M P L U M IIL 

ttmpMS t^xprifMtuY per areancju/dim cmva h 94 
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EXEM- 



£ Corporum Motu Curviline^^ P^g* 97 

PRQP.I. PROBL. Data orbiPa^ j^n, ^/*'«w/va 
tut corpus ^ ^^^^ l^emvis centralis ^endentjs ad 
pun9um qUodcutnque datum. 105 

PROl\IL PRQBL.Dtf^tf Uge vis centralis 
tindenti^ ad dhtAm pun^m , teperk^ ' or- 
Bcs * /tf« curvas trajMjprias ^^ qruat corpus: M vi d^ 
[cpier£ potejl. " • %ix 

PROP. III. T WEOR. Eadem vi» cmtrali pofita 
fi duo corpora in eadem a centra difiantia h aie nt 
velocitates aquales ,. hakebuH fifnper y^ quafcumqut 
vias teneant\ ' ' ^^ « 11^. 

PROP J V. PROBL. D/f^^ lege vis centralis ien^ 
Mentis ad datum punBum , prQjkiafur coi^m in 
dato loco cum data velocitatt fecundum dataim^dn^ 
^ionem , repei^re .^txala&qjriqm ,^ quam dffcribit • 12^ 

EXEMPLUMI. 

^ ^fijevdvafur Cotput iat/^raU (ogtuiiitkmka^ . 125. 

E X eMP L U'U IL: 

J^Aolvatur Corpus in Spiraii hypiitMi^» .. ^25 

E X E M P L U M III. 

Revolvatur Corpus in Spiraii cujufcumque ge- , 
neris. 12^. 

EX EM P L U M IV. 

Rovolvatur Corpus in Ellipji. 128 
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AtvdvaMf Corpm 4ii ^f#^^ ,. ... .. 'i>^ 

tendit vis ^ciw^ipeta «ft;,CI»WrHIP , C^^^ ,_] 

jgim vii <pentmlu Mndentis ad fofum* i^^ 
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RevorvatUr Qprpus in t^oif^tficiipne ^ tepenn^ lt^\ 
gem vis i^entx^lis tfndesiiis ifi jpwSw ffWtf^- 
^t d^um fiv€ inim^i -five ^x$va t^h'^iifintm^ , 4^^^- 

iola ElUpfts i & hyperMd JLefcribi pojfunt ^^'fi ' 
bis centtipeta , aut centrifuga fit pr^pcrtionalis dU 
Jiantia a tentro* Ij? 

SECTlOIi Deierminantur curvd ^ qua vi cen^ 
tripeta diftantiis a centra viriUm prop$rtionali per^* 
curruntut 4 proJeEtis ^ datis punSio^ d$re£iioHe ^ ac 
velocitat^ proJe8ionis i ^ 140 

SECTIOIL Defcribuntkf Curod i qud vi cen- 
trifiigd diftantiis a centra vitium pfapaftianali per* 
curruntut a praje8is j datis punRa 5 aire&ione ^ ac 
Vilacitatc praJtSionis * 17 f 

EXEMPtUM X. 

Qff£ Curvs defsribi pojfunt ,fi vires fintpfoportiom 

nale ^ 



/ 



wits tttivme iimitatU difittnttantm. « centn . 

SECTIO L Deferibunm curat , qud vt eentri. 
*e»« fiUidrttU dijiantiarim a centra recifroce pwo. 
Zrtiotuili peitcnrrun%w a fr^f^." ? datu pu»a0 ^ 
^irSione t MC velocitate pro/eatoms . 

SECTIO II. Defcribuntur Curv* , qute vt cat. 
*,ifuaa gMMdrati^ diJta»tiaT»m « f««*» »»«>«« 
^ip!rtionali percmtruntur a pnf^n y datts fun, 
g, dtrtBune , ac vtlteitatc frojeamts, 

EXE M P LU M XL 

Qua eurva defiribi pojfuntj ft vires fintprppor^ 
fimalcs tecipfoct cnbh diflantiamm a centre . 174^ 

SECTIO J. Pefcribuntur Curvd ,^ quf v£ ceih 
tripeta cutis 'diJlMntiarum a centro tccfroce pro. 
parMfiali fercurruntur a^ froieBts , datts futsSlo , 
0fSione / ae vehcitate pro/eEltoms • 175 

SECTIO II. Befctibitur Curva , ^M di. centric. 
frga cubis difianmrum m centro recipr^cc pr^cr- 
tionali percurritur a profeSo j datis punElo , dire^ 
^m^i ^ vchci$4(P€ proji&ionist^ 7,%^ 
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Praef. pag.xii. ver. 24. a£|a$ 
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3I V. t ratiohum 
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8o vi\§ jnfcluptum 
86 V. V. 5 McN 
Af v^ :x$ fiOTfUs per Ji£ 
89 ¥• 3i4prt«uffi 
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J03 V. 32 periodium 

.-dp 
113 V. 4 f== 

- app 

132 ▼.;£ punofs 

133 ▼• 29 EA$?^p 
.136 vj I zpdp 

f 
[137 r^ is 

'43 ▼• 30 31. in eodem punk 
do ea velocicate , quam , 
acquirerec in eodem pundo 
cadendo &c. 

V. 35 prcjode 

149^. 4 (aa—cc) : •• DE« 

153 V. 22 DB» 

157 V, 24 quamcum* 

^6^ y. 27 arcur 

164 V, 2 Ec 



r. y. \ ac 



V. 7. \ ac a 

167 V* 6. diredlas 

168 V. 33 monftracis 
170. V. 9 requiritur 
281 v« 14 ducatur 

V. 20 juDgaturque 

r?«5f "^r 3 a4c 
.199 V. 1 Cumquz 
V. 31 quibibet 
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in eo punSo d 
. velocicate ([tui 
acquireret in 
dem jpundo 
dendo &c« 

ferinde 
»g-^3 
<aa— cc). D& 

quamcumque 

arcus 
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direfte 

demonftratis 

fequitur 

ducantur 

junganturque 

ad c 

Cumque 

quilibec 



Idi v. id piihdoni ^unduni 

V. 31 curva curvas 

204 y* 1 6, afxaiptotoU afymptotoil 

§. 294, Fig. 84, Fig. 82. 

108 v^ 10 defcribatuf eeiicrd defcribatiif (Fk; 

S , ^ 83. ) centro S 

123 v« 4 diVerfe divcrial 
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